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019 Fashion VALUE 


in the e ell. Tradition 


Our 6800 computer system repre- 
sents the best value available today, 
with no sacrifice in performance. 


| would like to explain why this is 
true. The most basic reason is that 
the 6800 is a simpler, more elegant 
machine. The 6800 architecture is 
memory oriented rather than bus 
oriented as are the older 8008, 8080 
and 2-80 type processors. This is an 
important difference, It results in a 
computer that is far easier to program 
on the more basic machine language 
and assembly language levels. It also 
results in a far simpler bus structure. 
The 6800 uses the SS-50 bus which 
has only half the connections needed 
in the old S-100 (IMSAI/MITS) bus 
system. If you don't think this makes 
а difference, take a look at the mother 
boards used in both systems—com- 
pare them. The SS-50 system has 
wide, low impedance 0.1 lines with 
good heavy, easily replaced Molex 
connectors. The S-100 bus, on the 
other hand,has a very fine hair-like 
lines that must be small enough to 
pass between pins on a 100 contact 
edge connector. }'ll give you one 
guess which is the most reliable and 
noise free, As for cost--well any of 
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SYSTEM 


sum 6800 


you who have purchased extra con- 
nectorsfor your S-100 machines know 
what kind of money this can run 
into. The 6800 is supplied with all 
mother board connectors. No extras, 
or options like memory, or con- 
nectors for the mother board are 
needed jn our 6800 system, 


The 6800 is not beautiful, but "Oh 
Boy" is it functional. That plain 
black box is strong and it has an 
annodized finish, This is the hardest, 
toughest finish you can put on alu- 
minum. Most others use paint, or 
other less expensive finishes. The 
6800 does not have a pretty front 
panel with lights and multicolor swit- 
ches. This is because the lights and 
switches are not only expensive, and 
unnecessary, but also a great big pain 
to use. We don't crank up the 6800; 
we use an electric starter—a monitor 
ROM called Mikbug. He automatical- 
ly does all the loading for you with- 
outany time wasting switch flopping. 
So in the 6800 system you don't buy 
something expensive (the console) 
that you will probably want to stop 
using as soon as you can get your 
hands on a PROM board and a good 
monitor. 


L] or BAC 
ПІ or MC 
NAME 
ADDRESS 


СІТҮ 


“ 
----------........................ 


О Enclosed is $395 for my SwTPC Computer Kit 


That's another thing. Mikbug® isa 
standard Motorola part. It is used in 
many systems and supported by the 
Motorola software library in addition 
to our own extensive collection of 
programs. It is nat an orphan like 
many monitor systems that are uni- 
que to the manufacturer using them 
and which can only run software pro- 
vided by that manufacturer. Check 
the program articles in Byte, Interface 
and Kilobaud. You will find that al- 
most all 6800 programs are written 
for systems using a Mikbug® monitor, 
Guess how useful these are if you 
have some off-brand monitor in your 
computer. 


The 6800 will never win any beauty 
prizes. It is like the Model “Т” and 
the DC-3 not pretty, but beautiful 
in function. It is simple, easy to use 
and maintain and does its jab in 


the most reliable and economical way 
possible. What more could you want? 


Mikbug Ө is a registered trademark 
of Motorola Ine. 
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Computer System 
with serial interface and 4,096 words 
оЁтетогу.............. $395.00 
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Here's the muscle you've been telling us you wanted: 
a powerful Cromemco microcomputer in a style and price 
range ideal for your dedicated computer jobs—ideal for 
industrial, business, instrumentation and similar applica- 
tions. 

It's the new Cromemco 7-2 Computer System. Here's 
some of what you get in the Z-2 for only $595: 


è The industry's fastest „P board (Cromemco's highly 
regarded 4 MHz, 250-nanosecond cycle time board). 

* The power and convenience of the well-known Z-80 
pP. 

* A power supply you won't believe (+8V (9 30A, 
+18V and —18V (9 15A — ample power for addi- 
tional peripherals such as floppy disk drives). 

* A full-length shielded motherboard with 21 card slots. 

* Power-on-jump circuitry to begin automatic program 

execution when power is turned on. 

5-100 bus. 

Standard rack-mount style construction. 

All-metal chassis and dust case. 

110- or 220-volt operation. 


DEDICATED APPLICATIONS 

The new Z-2 is specifically designed as a powerful but 
economical dedicated computer for systems work. Notice 
that the front panel is entirely free of controls or switches 
of any kind. That makes the Z-2 vir- 
tually tamper-proof. No accidental 
program changes or surprise mem- 
ory erasures. 


FASTEST, MOST 
POWERFUL „С 
Cromemco's microcom- 
puters are the fastest and 
most powerful available. 
They use the 2-80 mi- 
croprocessor which is 
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widely regarded as the standard of the future. So you're 
in the technical fore with the Z-2. 


BROAD SOFTWARE/PERIPHERALS SUPPORT 

Since the Z-2 uses the Z-80, your present 8080 soft- 
ware can be used with the Z-2. Also, Cromemco offers 
broad software support including a monitor, assembler, 
and a BASIC interpreter. 

The 7-2 uses the S-100 bus which is supported by the 
peripherals of dozens of manufacturers. Naturally, all 
Cromemco peripherals such as our 7-channel A/D and 
D/A converter, our well-known BYTESAVER with its 
built-in PROM programmer, our color graphics interface, 
etc., will also plug into the 5-100 bus. 


LOW, LOW PRICE 
You'll be impressed with the Z-2's low price, technical 
excellence and quality. So see it right away at your 
computer store—or order directly from the factory. 


Z-2 COMPUTER SYSTEM KIT (MODEL Z-2K) (includes 
4 MHz pP card, full-length 21-card-slot motherboard, 
power supply, one card socket and card-guide set, and 
front panel; for rack mounting) .............. $595. 


Z-2 COMPUTER SYSTEM ASSEMBLED (MODEL Z-2W) 
(includes the above as well as all 21 sockets and card 
guides and a cooling fan; for rack mounting ). . . $995. 


e d 
Specialists jn computers and peripherals 
2432 CHARLESTON AI, MOUNTAIN VIEW, CA 84043 % (415) 884-7400 
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JOYSTICK CONSOLE 


Your computer’s usefulness de- 
pends on the capability of its CPU, 
memories, and I/O interfaces, right? 

So here's a broad line of truly 
useful computer products that lets 
you do interesting things with your 
Cromemco Z-1 and Z-2 computers. 
And with your S-100-compatible Al- 
tairs and IMSAIs, too. 


CPU 

* 7-80 MICROPROCESSOR CARD. 
The most advanced „P card avail- 
able. Forms the heart of our Z-1 
and Z-2 systems. Also a direct re- 
placement for Altair/IMSAI CPUs, 
Has 4-MHz clock rate and the power 
of the 2-80 aP chip. Kit (Model ZPU- 
К): $295. Assembled (Model ZPU- 
W): $395. 

MEMORIES 
* 16K RAM. The fastest available. 
Also has bank-select feature. Kit 
(Model 16KZ-K): $495. Assembled 
(Model 16KZ-W): $795. 
е 4K RAM. Bank-select allows ex- 
pansion to 8 banks of 64K bytes 
each. Kit (Model 4KZ-K): $195. As- 
sembled (Model 4KZ-W): $295. 
* THE BYTESAVER — ап 8K capa- 
city PROM card with integral pro- 


Cromemc 


TV DAZZLER 


To make 


your computer 
more useful- 


a wide choice of 
memory, 1/0, CPU 


grammer. Uses high-speed 2708 eras- 
able PROMs. A must for all com- 
puters. Will load 8K BASIC into RAM 
in less than a second. Kit (Model 
В5К-0): $145. Assembled (Model 
BSW-0): $245. 

e 16K CAPACITY PROM CARD. Ca- 
pacity for up to 16K of high-speed 
2708 erasable PROM. Kit (Model 
16KPR-K): $145. Assembled (Model 
16KPR-W): $245. 


1/O INTERFACES 

* FAST 7-CHANNEL DIGITAL- 
ANALOG 1/0. Extremely useful 
board with 7 A/D channels and 7 
D/A channels. Also one 8-bit par- 
allel 1/O channel. Kit (Model D + 
7A-K): $145. Assembled (Model D 
+ 7A-W): $245. 

* TV DAZZLER. Color graphics in- 
terface. Lets you use color TV as full- 
color graphics terminal. Kit (Mode! 
CGI-K): $215. Assembled (Model 
CGI-W): $350. 

* DIGITAL INTERFACE (OUR NEW 
TU-ART). Interfaces with teletype, 
CRT terminals, line printers, etc. Has 
not one but two serial I/O ports and 
two 8-bit parallel 1/O ports as well 
as 10 on-board interval timers. Kit 
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Specialists in computers and peripherals 
2432 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 © (415) 964-7400 


(Model TRT-K): $195. Assembled 
(Model TRT-W): $295. 

* JOYSTICK. A console that lets 
you input physical position data with 
above Model D + 7 A/D card. For 
games, process control, etc. Con- 
tains speaker for sound effects. Kit 
(Model |5-1-К): $65. Assembled 
(Madel JS-1-W): $95. 


PROFESSIONAL QUALITY 

You get first-class quality with 
Cromemco. 

Here are actual quotes from ar- 
ticles by independent experts: "The 
Cromemco boards are absolutely 
beautiful" . . . “The BYTESAVER is 
tremendous" . . , “Construction of 
Cromemco I/O and joystick are out- 
standing" . . . “Cromemco periph- 
erals ran with no trouble whatso- 
ever," 

Everyone agrees. Cromemco is 
tops. 

STORES/MAIL 

So count on Cromemco. Look 
into these Cromemco products at 
your store. Or order by mail from 
the factory. 

We wish you pleasure and suc- 
cess with your computer. 
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Ideas and imagination are the 
inputs to creative uses of computers. 
Ted M Lau has set down some of his 
thoughts on potential personalized 
uses of computers in his Catalog of 
Liberating Home Computer Concepts. 
Some of his suggestions can be imple- 
mented with present technology. 
Some will have to await further de- 
velopment. In either case the prospects 
are exciting. 


Artificial intelligence has intrigued 
people for many years. The possibility 
that computers may be able to “think 
on their own" is one of the recurring 
themes of science fiction. Artificial 
intelligence is starting to pervade re- 
ality, not the super thinking beasts of 
fiction, but the machines that perform 
tasks normally thought to require in- 
telligence. In his article, Artificial In- 
telligence, an Evolutionary Idea, 
Michael Wimble describes опе type of 
artificial intelligence technique which 
readers may find quite useful, 


What does it take to make a 
computer system complete to the 
point of plugging it into the wall, 
plugging it into a color television, and 
turning it on? Stephen Wozniak of 
Apple Computer describes the design 
of such a system in his product 
description article on the Apple-Il. 


Now that you have your micro- 
processor up and running you surely 
want to parade it before some of your 
friends and relatives. Your cluttered 
basement or garage workshop, how- 
ever, may not be the best place to 
demonstrate your brainchild. In his 
article, Come Upstairs and Be Respect- 
able, Steve Ciarcia describes his solu- 
tion to this dilemma by installing a 
remote keyboard and video monitor in 
his den. This arrangement is great for 
parties and other gatherings since the 
vital components of the processor can- 
not be subjected to the whims of some 
unknowledgeable person, 


Joseph J Carr, in his first of a two 
part article on Interfacing With an 
Analog World, gives us an insight into 
transducers and same of the problems 
of processing their outputs into signals 
which can be digitized by an analog to 
digital converter. 


Adding floating point calculation 
abilities to your microprocessor can 
represent a quantum leap forward in 
performance. The floating point func- 
tions discussed by Sheldon Linker in 
his article, What's in a Floating Point 
Package?, will allow you to perform 
addition, subtraction, multiplication 
and division with extremely large or 
small numbers, using software exclu- 
sively. 


How can you convert one of those 
surplus keyboards without encoders 
into a usable text input? Find out by 
reading Bob Brehm’s Using a Key- 
board ROM. 


Jack Emmerichs' Tiny Assembler 
presentation is completed їп the 
second part of his article in this issue: 
Implementing the Tiny Assembler. 
Readers will find a discussion of struc- 
tured code details for a 6800 as well as 
complete object code and sufficient 
information to get Tiny Assembler 
6800 up and running in any machine 
with MIKBUG and at least 4K of 
memory starting at address 0000, 


Last month Michael $ McNatt de- 
scribed the various types of Baudot 
teleprinters that are available on the 
surplus market today. This month he 
describes various ways in which these 
devices can be interfaced to a micro- 
processor using both hardware and 
software techniques in his article, A 
Guide to Baudot Machines: Part 2, 
Interfacing Techniques. 


Using someone else's interpreter or 
compiler is the normal mode of opera- 
tion for anyone contemplating a high 
level language. But with any com- 
plicated piece of software, use 
sometimes requires a bit of ingenuity 
on the part of the user as David 
Chapman points out in his descrip- 
tion of a nit in many a BASIC inter- 
preter. Turn to All This Just to Print 
a Quotation Mark? You'll also find 
a short glossary including some very 
important terms in the world of 
applications software. 


The 8080 microprocessor generally 
performs operations using 8 bit words. 
There are, however, several ways in 
which 16 bit words can be manipu- 
lated on the 8080. In the article, 8080 
Programming Notes, John McCarty 
and Paul Krystosek elucidate on 16 bit 
data manipulation. 


"A mess of parts doth not a computer make" 


ANON 


Undoubtedly ANON was talking 
about some of today’s PC computers. 
Exciting as they may be, most of them 
give you a few surprises you really don't 
need. 

For example you have the board all 
wired, and suddenly it occurs to you, 

* Where's the TV interface?” 

Surprise! (The TV interface is extra 
and costs $200 plus.) 

"And the keyboard interface — 
where's that?” 

Surprise! (Add another $185 extra.) 

'*How about an audio cassette inter- 
face so you can store and enter low cost 
programs and large amounts of data?" 

Surprise! (Add $175 more.) 

“Апа what about software?" 

Surprise! (Each program will cost 
you $20 plus.) 

See what we mean? 

The new Soi PC Terminal Com- 
puter. Н a complete kit, hardware, 
software and no surprises for $475. 

It's the first small computer con- 
ceived as part of a total system. 

Not only do you get everything you 
need, but our systems approach is more 
economical, too. The $475 kit (fully as- 


sembled and tested, $745) includes all of 
the following as standard features: 

Video display interface. 

Keyboard interface. 

Audio cassette interface. 

8080 microprocessor. 

512 eight bit bytes of PROM on 

a plug-in personality module. 

2048 eight-bit words of RAM. 

À 1024 character video display 

generator. 

Serial and parallel interfaces for 

connection to external devices and 

an edge connector for memory 
expansion. 

Optional extras include a power 
supply, video monitor, ASCII keyboard, 
walnut case, floppy disk system, high 
speed paper tape reader, PROM pro- 
grammer, and color graphics interface. 
We also have a library of low cost soft- 
ware that's the best and most extensive 
in the industry. 

In short, you get a complete, 
powerful, small computer and smart 
terminal that's fully expandable to a larger 
Sol system, as your requirements grow. 

Surprises are great at Christmas- 
time. But when you're opening the box 


of your new computer kit, you want 
everything you need to be there. 

And with Sol, it is. 

To order or to get more informa- 
tion write Processor Technology, 6200 
Hollis St., Box B, Emeryville, CA 94608. 
(415) 652-8080. 


Sol PC Terminal 
Computer 
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Surveying the Field By Cal Heiner 


Who Uses Personal Computers? There are so many things 10 be done which 
In the fall of 1976 Mike O'Brian, who isa 4Г® never anticipated until you get into the 


second year student in the MBA program of project that priorities have to be made and 


the Tuck School al Dartmouth College, This re Ми ideas рып off on h near 
approached us with the idea of doing а 15 reader survey task 15 One such neat 


reader survey of BYTE's circulation as an thing to do from our point of view, but of 
independent study project. For thase among lower priority than such obvious high pri- 
our readers who contemplate starting a ority items as preparing the magazine once a 
magazine (or any other business for that month, attending to circulation matters, etc, 
matter) you should be aware of one fact: Аз а resull, the idea had languished, When 
Mike made his suggestion that we fund the 
mailing and printing and administrative costs 
with he himself providing the statistical 


Table 1: An estimate of the total dollar volume to date af memory and analysis and data reduction for his course 
processor safes at the retail level, based upon a typical current price of $42 work through facilities at Dartmouth, the 
per 1024 bytes of memory installed, 78,000 current demonstrated enthusiasts response was somewhat predictable: We now 
reading BYTE magazine, and an extrapolated total of 26,100 operating had a way to do a survey. 

computer systems with greater than 1024 bytes of memory. The results of this survey are now avail- 


able, and | feel that readers may be inter- 


Installed Doll | Жш | 
nstalled Dollar ested in learning just what we found, in 


Memory Percentage Extrapolated Volume Range 


Range Count (1448 basel installed Count (6 $42/1024 bytes] summary form. (A more complete paper 
discussing these results in more detail was 
ICE 59 41% 3200 5 p 05 M presented by me at the IEEE Electro 77 
т! ~ r to a H 1 1 Li 
show in Ne ` 77. 
5 K-8 K 80 55% 4300 $ .90M to $ 1.45M w York City, April 19 1977.) Гуе 
OK-12K D 29% 3800 $ 144M to $ 122M heard numerous rumors and conjectures 
13 K—18 К 70 4.9% 3800 5 2.08M to $ 256М from various sources concerning both the 
17 K—24 K 62 43% 3300 $ 236M to $ 3.33M number of computer systems already sold, 
25 K-32 К 41 28% 2200 $ 231M to $ 2.96M the number of people involved, and the type 
33 K-65 К 31 2.1% 1700 $ 2.38M to $ 4.64M of people involved. But 'ecture based 
66 K and up 9 0.6% 500 $ 1.89M to $. 1.39M* people 1л - eut à conjecture odse 
- on a personal assessment of the marketplace 
Total owners of operating computer systems can sometimes be no better than an arbitrary 
with 1 K or more bytes of programmable assertion, One way to change such assertions 
тетогү ........................ 26,100 $13.4M to $19.1M 


into a better estimate of reality is to make 


Allowing a conservative range af $1000 to empirical measurements of the data such as 


$1500 for processor, video interface, key- we have performed. With this spirit of 

board and other peripherals at the retail level... ........ $26.1M to $39.2M measurement and observation, Mike and | 
set out 1o design and implement a survey of 

Estimated total doliar volume to date ............... $39.5M to $58.3M ihe readers of BYTE, circa October- 
November 1976. 

"We have no upper bound on this range, so the lower bound is used for these estimates. The basic idea of a survey is to choose a 


subset of the total population of readers, 
then mail them a detailed questionnaire to 
characlerize various aspects of their partici- 
pation in the field of personal computing. 
Then, since we presume that the sampled 
population is typical of the total populaiian, 


Table 2: Experience with the machine language or assembly language of 
specific computers or classes of computers. Percentages calculated on a 1448 
response base, 


Category Counts Percent we can generalize the results to the entire set 
of BYTE readers. Mike and | designed a 4 
Any large сотршег.................. 739 51% page detailed questionnaire covering numer- 
SAM сс сас LZ 549 59% ous aspects of the personal computing field, 
MOS Tachmelopy8902.:2:::.1::.1:... 163 11% which was sent to an “every nth” sample of 
їттЇ8080....................... 5807 42% the BYTE circulation list as it stood the first 
Zilog 2-80....................... 114 8% week of October 1976. By selecting only 
Intersil IM6100 MED 67 5% those subscribers who had paid in full, and 
Digital Equipment 151411,,,,.......... 185 13% А . А 
RCA АВО 59 49; applying an every nth name algorithm, we 
Sigaeties 26В0..................... 35 2% printed a list of 2163 subscribers who would 
National PACE .................... 62 4% receive the survey. The survey questionnaire, 


a prepaid postal reply envelope, and a cover 
letter were sent to each of these readers. The 
cover letter also contained an entry blank 
for an incentive contest with five life sub- 
scriptions to BYTE awarded. 

The survey forms were kept separate 
from the entry blanks to preserve anonymity 
of the respondents, and the forms were sent 
to Mike at Dartmouth to be keystroked and 
analyzed. The response rate to this survey 
was nothing short of fantastic, according to 
Mike's marketing advisors at Dartmouth. 
1448 of the 2163 people surveyed returned 
forms by the November 13 1976 deadline. 
This is a 6796 response. 

There are numerous ways to describe 
characteristics of individuals, based on vari- 
ous biological, educational and economic 
factors. One parameter which is of interest 
in passing is the question of sex. It is 
fashionable in this era to minimize differ- 
ences in interests, tastes (and therefore, 
capabilities) among people based on bio- 
logical gender. Popular illusions to the con- 
trary, it is an observed data point in our 
survey that 99% of the computer enthusiasts 
are male, 196 female. (These percentages are 
based on those who answered the questions; 
those who ignored the question were at the 
1% level also.) This draws no conclusions 
concerning the reasons for the skew relative 
to the total population distribution among 
human beings on this planet, but it is an 
interesting point of fact. 

Another question often asked is that of 
educational level. What kind of intellectual 
capabilities are demonstrated by those who 
get into the computer passion as readers of 
BYTE and practitioners of these arts? We 
asked readers what was the highest level of 
formal education attained or actively in 
progress. The following table summarizes the 
responses found: 


High school 1196 
Junior college 1596 
Bachelor's degree 4196 
Master's degree 2296 
PhD 996 
MD or DDS 296 
No answer to query 196 


This shows a definite concentration of 
people with a significantly high educational! 
background, which of course is consistent 
with the economic question "What is your 
income?" which obtained the following 
results: 


$ Ото $10k 8% 
$10k to $15k 19% 
$15k to $20k 22% 


$20k to $25k 16% 


The new MB6A “Blue Board” is compatible with Altair, 
iMSAI and other S-100 bus systems. 


Look at these features: 

* Low power—500 NS access— no wait cycle. 

» DIP switch selection of memory protect increments 
(256, 512, 1k, 2k, 4k, or 8k). 

* Provision for battery back up. 

e Plus TI low profile sockets, gold-plated edge 
connectors, solder masked, first line parts and 
guaranteed for 90 days. 


$265.00 in easy-to-assemble kit form includes complete 
documentation and assembly instructions. $325.00 assembled. 


The MB8A is available off-the-shelf through your computer 
hobbyist stores or direct, along with our other fine products 
including processor, memory, I/O, mother and extender boards. 


(e operom A Division of Solid State Music 


2102A Walsh Avenue 
Santa Clara, CA 95050 
Telephone (408) 246-2707 


We're the blue boards. 


Now. THE PERFECT MICROCOMPUTER 
МЕССОЯ 1 


EASY TO ASSEMBLE, EASY TO ACCESSORIZE, EASY TO BUY AND VERY EASY TO UPEKAIE 


"177 


СОЗ СЗАРЕС ІПС. 


717 LAKEFIELD ROAD, SUITE F 
WESTLAKE VILLAGE, CA 91361 е (805) 497-0733 


$25К to $30k 15% Table 3: Language and programming experience and intentions. Alf 
$30k and up 19% percentages based on 1448 respondents. 
The median income of this sample is $20k Frq Occ Lit Int None Excl 


per annum, leading to the conclusion that 


computer hackers tend to be fairly well off Machine Language 2676 40% 66% 14% 17% 3% 
economically Assembly Lanquage 31% 34% 65% 18% 13% 3% 
" BASIC 21% 38% 59% 25% 14% 2% 
Wir Have рейсін 4 & Far? FORTRAN 26% 43% 69% 11% 18% 2% 
at Have People Invested So Far? 
р > PL/I 6% 13% 19% 19% 54% 8% 
Buying a computer system is in some ALGOL 3% 13% 16% 10% 66% 8% 
respects like buying a house or a car. It is a am e ае 124 bk. тең ы 
. . . . 70 / 79 o 7 
long term capital investment by the indi- RPG 2% 8% 10% 9% 73% % 
vidual, but it does have characteristics unlike Ded App! Lang 12% 19% 31% 12% 48% 9% 
the house or the car in its relative freedom 
from maintenance due to its preponderance Definitions: 
of integrated circuits. In designing the sur- Frq = frequent use, currently. 
vey, We made one mistake in the form's Occ = occasional use, or past use frequently. 
layout which prevented an easy tabulation E M deron atl (їе: know language). 
n “ n = inten о learn language, 
of answers in the “How much have you Моо = no interest In language. 


spent on Х?” category where X is some item Excl 
like a floppy disk, main frame, terminal, etc. 
But we did get useful data on a key item 


exclusions, did not answer question, 


which enables us to deduce a lower limit on 
total sales of computer products to date, 
This item is the number of bytes of memory 
contained in systems. We found that 3596 of 
the readers had operating computer systems, 
based on one question. Correlating the re- 


with those readers who had operating com- 
puter systems, we found the distribution of 
table 1. This table also contains an extrapo- 
lated figure based upon the February | 1977 
BYTE circulation of 78,000 readers, and an 
estimated dollar volume of sales of memory 


sponses to the question “How much mem- 
ory do you have in thousands (K) of bytes?" 


IN WIRE-WRAPPING lic) HAS THE LINE... 


HOBBY-WRAP-30 WIRE-WRAPPING, STRIPPING, UNWRAPPING TOOL FOR AWG 30 (.025 SQUARE POST) 


Continued an page 155 
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ІШІ, 


UNWRAP 


OK MACHINE & TOOL CORPORATION 


3485 CONNER STREET, BRONX, HEW YORK, М.Ү 10428 U.S.A + PHONE (212) 994-5900 
TELEX: 125091 TELEX: 232395 
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NOSTALGIA OF COMPUTING 


The fetter from Don Nyre їп your 
February 1977 issue suggesting thal we 
do more to preserve our computer 
heritage by preserving anlique computers 
and publishing more articles on com- 
puter nostalgia and antique computers 
taught my eye. We here at Wesiern 
Washington State College are doing our 
bit (?) to preserve out computer heiilage 
by still running an IBM 7090 and canni- 
balizing a 7094 for parts. Yours wuly cut 
his eye teeth on a Royal Ме ее LGP-30 
and was weaned to an [BM 650 and dram 
thence to an IBM 704 іп graduate 
school, 

Our 7090 is interlaced to our IBM 
360/40, which is interfaced ta one of 
our Inierdata 7/32 minicompulers, 
which will shortly be interfaced io a 
MITS 680b. | suppose we should com- 
plete the circle by having the 680b push 
the START button on the 7090 console. 
In Seatile 709 and 7090 equipment is 
still the basis af Herb Burke's Puget 
Sound Compiler Service,  Inierested 
readers are invited to ship their spare 
ИЗМ 700 and 7000 series computers Io 
Herb, COD. | am sure he will appreciate 
il. 

Keep up the good work with BYTE. 


Melvin Davidson 

Curator, Computer Museum 
Western Washingtan State College 
Bellingham WA 98225 


ANYONE HAVE A 6800 APL? 


Include me in your list of BYTE 
readers interested ia the APL program- 
ming fanguage. | would gladly buy up a 
producer that made И possible to run 
APL programs on my 5800 sysiem. 


Jay Varat 
279 Twinlakes Dr 
Sunnyvale CA 94086 


ATTENTION AUTHORS: 
INFORMATION NEEDED 


| wish your magazine and others like 
п мош give more coverage to com- 
mercial equipment and soltware, and 
how those can be interfaced with the 
home maket products you primaiily 
locus ют. The reason is that much of 
мат you do cover appears 10 be uselul 
for Mie same applications businesses and 


professional institutions use their com- 
puters for, bul а! astonishingly lower 
costs, Yet it remains puzzling how this 
home market equipment can be used 
with commercial products, 

For example, the ІВМ 5100 desk top 
compuler appears equivalent in capacity 
lo the Altair and similar systems for the 
home; yet !, at jeast, lind no mention af 
it in BYTE. /Sre BYTE December 1975 
for u new product Нет on. the TBM 
5100... СН} At the same time, very 
sophisticated software is marketed for 
the IBM 5100, such as applications 
packages in APL. Can any of that soit- 
ware be used by the amateur computer 
owner? 

Anolher example is cusselte re- 
corders, | use some remove terminals for 
timesharing tor which there are cassette 
recorders typically costing $ 3,000. These 
are the only recorders ihe terminal sup- 
pliers provide far theii terminals. 15 there 
any way all those  casselie devices 
covered in BYTE can be used with the 
commercial grade remote terminals, 
which are themselves special purpose 
microprocessors (eg: GE Termineites}? 

A related example is modems. You 
have covered a variety of remote tape 
data iransceiver devices, but never men- 
lion specifically what kind is requied to 
operale by telephone a commercial tinme- 
sharing factlity as opposed to à user's 
own custom designed system. 


George Lyons 
28D Henderson St 
Jersey City МІ 07302 


APE іп писгойикі fs alive and wel; 
we дом of several interpreters presently 
under. development, and we are. pre 
puri d number of grigia on. me 
subject of implementa and using APL. 
With un APL interpreter tor an 8080, 
8800, 9000 or other processor, it wilt be 
posse go run publie domain APL 
upplicutiam: packages, af CORPSE ullawimng 
for detai differences  berween iler- 
Breters witch will. always evr Your 
ether queries inight mukRe quad stating 
paints tar articles; so, шог tate note. 


ADDENDUMS TO THE F8 REVIEW 


| would like to make у few addilians 
to the article on the Fairchild £8 (Febru- 
ary [977, page B8). As correctly pointed 
out by Mr Baker, the 3851 program 
storage unil (PSU) is rather expensive lor 
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the hobbyist, But Fairchild now makes à 
3861 peripheral Input output {PIO} chip. 
The PHO is identical to the PSU except it 
does nal contain the ІК of ROM. Five 
versions of the 3861 are available, each 
mask programmed with different IO port 
addresses and interrupt vectors. This 
chip allows for adding IG ports to a 
sySlem without adding more ROM. A 
3861 is about half the price of a 3851. 
Thus using a 3850, | lo 4 3861s, a 3852 
DMI ог 3853 SMI and PROM or pro- 
wammable memory, one can build a 
complete system without having a 3851 
mask programmed. We have done thal 
here in a number of projects with much 
SUCCESS, 

Fairchild also makes a 3851 pro- 
grammed with а debug program {called 
Fairbug] and some Teletype (0 sub- 
routines {part number 3851A}. Fairbug 
allows one to read and write memory 
and the 64 scratch pad registers and load 
and dump programs, as well as execute a 
program, The IO subroutines do all the 
serializing and timing in software. Two 
bits of an IO port on the 385 1A are used 
for serial input and serial output respec- 
lively, Two other БИ» are used lo select 
the bps rate (110 or 300). This makes it 
very easy ta hook up a terminal ta the 
F8. No UART or Gps rate generator is 
needed. 

| think you are publishing an excel- 
lent magazine. Each month BYTE gels 
bigger and the articles get better. I'm 
interested in bath hardware and software 
and you have a very goad mix of both. 
Vm glad to hear that you will be running 
a series of atlicles on building a com- 
puter using the 6502, | have been using 
this processor in my home system since 
iL first came out. 1 believe ip has one of 
the best instruction sets of the available 
processors. ] hope your atlicles will 
generate more interest in the 6502 so we 
can build up a large library of software 
for iL 


jeffry L Parker 
Fairchild Systems Tech 
1725 Technology Dr 
San Jose CA 98110 


STANDARD TAPE INTERFACES? 


A ізі of data which would be inter- 
esting Lo process with amateur com- 
puters is distributed at vost by the 
federal government in machine ргос- 
essible form [such as the population 
census), However, the data comes on 
half inch tape for mounting on a large- 
scale system. 1% there any way io read 
Ihese Lapes into an Altair size system? 


Jacob Schmidt 
310 E 83 51 
New York NY 10021 


Yes: Вине u controller to intertuce и 
surplus Foor 9 track tape drive. [his ina 
double project. which has ufready been 
часе ру tacigs Бу advanced iune- 
brewer Eventually we shop see such 
conmtrüllers uvailuble тиз the markei us 
specialty tems; however, the cost of 7 or 


PolyMorphic Systems now offers the complete, assembled, per- 
sonal computer system—the POLY 88 System 16. A full 16K sys- 
tem with high speed video display, alphanumeric keyboard, and 
cassette program storage. A BASIC software package 
ИА providing the most advanced features available in the 
personal computing market. Features like PLOT and TIME, which utilize 
our video graphics and real-time clock. Others like VERIFY, so that you know your tape is 
good before you load another. Or input type-ahead so you can tell your program to run 
while the tape is still loading (it stores up to 64 characters of commands or question responses to be executed). Allthese 
plus a complete package of scientific functions, formatting options, and string capabilities. With the POLY 88 System 16 
you can amaze your timesharing friends the very first night! 


477% 
PolyMorphic Systems 11K BASIC 
% Size: 11K byles 
C Scientific Functions: Sine, cosine, log, exponential, square root, random number, xto the 


y power. 
Formatted Output е Multi-line Function Definition е String Manipulation and String 
Functions е Real-Time Clock е Point-Plotting on Video Display е Array dimensions 
limited by memory * Cassette Save and Load of Names Programs * Multiple State- 
ments per Line е Renumber е Memory Load and Store е 8080 Input and Output • If 
Then Else * Input type-ahead. 

Commands: RUN, LIST, SCR, CLEAR, REN, CONT, 


Statements: LET, IF, THEN, ELSE, FOR, NEXT, GOTO, ON, EXIT, STOP, END, REM, 
READ, DATA, RESTORE, INPUT, GOSUB, RETURN, PRINT, POKE, OUT. 

Bullt In Functions: FREE, ABS, SGN, INT LEN, CHR$, VAL, STRS, ASC, SIN, COS, RND, 
LOG, TIME, WAIT, EXP, SORT, CALL, PEEK, INP, PLOT 

Systems Avallable. The POLY 8815 available in either kit or assembled form. It is suggest- 
ed that kils be attempted only be persons familiar with digital circuitry, The following are lwo 
of the systems avallable. 

System 2: is a kit consisting of the POLY 88 chassis, CPU, video circuit card, and cassette 
interlace. Requires keyboard, TV monitor, and cassette recorder for operation, $690 
System 16: consists of an assembled and tested System 2 with 16K of memory, keyboard, 
TV monitor, cassette recorder, 11K BASIC and Assembler on cassette tapes. $1995. 


Prices and Specifications subject to change withoul notice. 
California residents add 6% sales tax. 


PolyMorphic 
Systems 


460 Ward Drive Santa Barbara, 
Са. 93111 (805) 967-2351 


POLY 88 


PolyMorphic 
Systems 


Reset 


T 


9 track ІВМ compatible drives is fairly 
high unless purchased vid a surplus 
house. 


6800 REGISTER TRANSFERS, 
CLARIFIED 


Many readers must have spotted the 
goof in my letter, December 1976 BYTE, 
about the 6800. TAB and TBA do allow 
exchange between the Lwo accumulators, 
and it is the X register that only com- 
municates with A and B via memory, As 
the owner of a 6800 system, perhaps 
you should have spotted this! / Maybe, 
but | can give the ultimate cop-out und 
suy facetiously thet it was your letter, 
after ай, But the point is valid of course 
— und | do use TBA and TAB whenever 
necessary оп my 6800 . , CH} 


H T Gordon 
641 Paloma Ау 
Oakland CA 94610 


PS: My disparaging comments on the 
IM6100 were based entirely on chapter 
12 of volume 2 of the Osborne Asso- 
ciates book. Until then | knew nothing 
of ihe inner operation of ihe PDP-8 
except that (through a FORTRAN com- 
piler) it works fine, That this primitive 
hardware should survive (entirely on its 
accumulated software) was quite a 
shock! The Osborne book is a treasury 
of information on design. You should 
run an article on the profound dif- 
ferences among micros, and between 
minis and micros, to educate your 
readers who lack the time or background 
to plough through the Osborne book. 


Old software eventually dies, but 
usually when the machines which use it 
have been scrapped, For example, not 
many people must be using the 
FORTRAN compiler for the SPIRAS-65 
computer 1 saw auctioned іп Cumbridge 


МА in 1973 (or was it 19742) for $85 
(nat bud for un 8 K 24 bit minicomputer 
processor іп working condition, 
optimized with flouting point for num- 
ber crunching), As и second example, 
there ure still very rea! programs still in 
operation on machines which could add, 
subtraci, multiply, print, read cards, etc. 
J| refer io ull those old monster {BM 
labuluting equipments such as the 407, 
etc, which use plugbourd programming 
to create algorithms of о simple order, 
Why throw out g working machine if it 
doesn't cost un amount approaching 
infinity to maintain it? 


MEETING THE ECONOMICS 
OF STUDENTS 


My main purpose in writing this 
letter is to voice a student's point of 
view. | feel that my view is represen- 
tative of а number of college and high 
school students involved in computing 
across the country. Basically, | am of the 
opinion that we have been passed over 
by the industry, First of all, one must 
realize the limited budgets available to 
students. There are many powerful sys- 
tems in existence bul these are often too 
expensive for a student of meager 
earnings to afford. No maller how you 
slice it, a function software development 
system (processor 4K bytes program- 
mable memory minimum, PROM moni- 
tor, video display, cassette IO and pack- 
aging) costs well over $700, a conserva- 
live approximation. Students like myself 
don't have the money. Now I'm not 
saying that someone should offer a 
system like the one above for $200, 
since thal would be ridiculous; my real 
complaint is that | have nol seen a low 
cost allernative system which is designed 
with the following idea in mind: Mast 
students have access to a dial up time- 
sharing system, and could thus use a 
terminal of sorts that can be kept al 


home or in the dorm. So why not design 
the terminal with a processor in it, so 
that we can expand the terminal into a 
complete system a little bit at a time, 
while still using the thing as a terminal 
for the timesharing service? Basically, it 
would be like a Processor Technology 
SOL, but without the extra memory, 
casselite interface and the attractive but 
probably expensive case. If it were pos- 
sible to make such a minimal terminal at 
a price around the $350 to $450 range, 
while retaining the ability to expand 
upwards, | think there would be a large 
markel among students such as myself, 
There are great numbers of students 
throughout the nation who are capable 
of writing some excellent software for 
small systems, but have not even tried to 
get into this type of computing because 
of the cost involved. 


Tony Aiuto 
19 Old Field tn 
Great Neck NY 


For the person with a tight budget, 
the single bourd computers апа com- 
puter kits such as KIM-], JOLT, the new 
Motorola 6800 evaluation Rit, or the 
Intersil Intercept fr (to name just a few) 
provide the least expensive starting point 
(minus timesharing options). АН are ex- 
рапааМе upwards but come sans video 
display, modem or keyboard. Or, if a 
finished high level language system is 
what you want, go to a department store 
and evaluate а programmable calculator. 
Alas, no video display in calculators, but 
toward the end of this year we сап 
expect to see some interesting portable 
computing products which are variants 
of calculators scaled upwards (perhaps 
with video outputs) at prices in the 
calculator range which you can afford, 

And then, of course, if you're a 
student at а college, there is the old tried 
and true method of locating a professor, 
selling him or her on the idea of getting 


MULTIPLE DATA RATE INTERFACING FOR YOUR CASSETTE AND RS-232 TERMINAL 


the СІ-812 


The Only S-100 Interface 
You May Ever Need 


On one card, you get dependable “КС- 
standard"'/biphase encoded cassette inter- 


facing at 30, 60, 120, or 240 bytes per 
second, and full-duplex RS-232 data ex- 
change at 300- to 9600-baud. Kit, includ- 
ing instruction manual, only $89.95*, 


+ Assembled and tested, 
$119.95. Add 596 for 
shipping. Texas resi- 
dents add 5% sales tax. 
BAC/MC available. 


4 n boat 
PERCOM DATA COMPANY, INC. PerCom ‘peripherals for personal computing 


4021 WINDSOR * GARLAND, TEXAS 75042 
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Complete Control System 

Intel developed the world’s first single 
chip microcomputer. IMSAI has built the 
system to put it to work. Instantly! 

Presenting the IMSAI Single Board 
Conirol Computer. A complete program- 
mable computer and hardware control 
system on an 8'5" x 10” board. 

Just plug in the power source (a 5У 
power supply or a 6V battery will da), and 
you can be controlling your home 
environment today! 


The Chip Designed for Control 

Intel designed the 8048/8748 single chip 
microcomputer with one thought in mind. 
Complete control. Everything vou need is 
there; CPU, RAM. IK ROM/EROM.,I/O. 
ltimer/counter. interrupts... the works. 


The Board That implements It Instantly 
There's à 24 pad hexadecimal keyboard 
and 9-digit LED hex display already on 
board. So you can start controlling the 
coffeepot and the sprinklers the minute vou 
get the IMSAI home. Without adding 
anything but the connecting wires, 

You can run almost any peripheral 
available, Not to mention the kids’ electric 
train. The IMSA] Control Computer is 


Comple 


m 


Introducing IMSAI 8048 Single Board Control Computer. 


e Control. 


-- Е 


RS232 compatible. There are 12 quasi- 
bidirectional 170 lines with handshaking, 
and 14 more regular 1/O lines. 5 heavy duty 
relays, and Teletype and audio cassette 
interfaces, Allon one board. 

There's already un extra IK of RAM on 
board, plus sockets for another IK of 
RAM and 2K of ROM/EROM. Still need 
more memory? [he IMSAT 8048 allows 
expansion up to 64K of RAM oll board. 

Ultimately. the only limit to this system 
is your imagination, 

Now, that's control. 


For instant control, use the coupon provided. 


GENTLEMEN: 

| want stint contol! 

[Send ROM Computer Kat 8249* 

_] Send EROM Computer Kir 5399 

7 | Send assembled ROM Computer $2997 
LL] Send assembled EROM Computer $499 
ГІ Send 5У power supply 599 

*June delivery 

Checks MO enclosed. Amt 5 

Charge mys ПАС MA 


=. Exp, Date 
Sig. 

О Send more information. 

Name 

Addr 
City — -.---------- 
Suue/Zip 


ШЕЛІ 


ІМБАІ Manufacturing Corporation 
14860 Wicks Blvd. 

San Leandro, CA 94577 

(415) 483-2093 

TWX 910-366-7287 


уон and your school into personal com- 
puting studies, and having the school 
make the investment for you. This up- 
prouch has been done by undergraduate 
end graduate students with minicom- 
puters (апа lately, microcomputers) for 
years, 


COVER KUDOS 


It is truly refreshing to be reminded 
that art in America is not confined to 
museums. The choice of cover art for the 
January 1977 BYTE is a credit ro your 
editorial staff. My highest praise goes out 
to Mr Tinney for his insight and well 
presented message, There i$ one small 
problem, however: АП those people like 
me who removed the cover for framing 
are left with no protection for the first 
Pages of the magazine. 


Stuart Beatty 
1424 34th 5t NW 
Canton OH 44709 


Magazines have often inspired excel 


Are You Interested in Limited 
Edition Reprints of BY TE Covers? 


We have received а significant 
number of reguests for reprints of 
BYTE covers in full size poster form, 
However, the number is not sufficient 
to cover preparation and handling (as 
well as a bit of extra remuneration to 
the artists) ат tvpical poster prices in 
ihe $2 to $5 range, 

AS g мау of satisfying the gde- 
mand for covers, we would tike to see 
if there is reader interest іп limited 
edition printings of covers (without 
the BYTE logo or lettering which is 
applied in the reduced magazine form 
af the paintings). A limited edition is 
defined as a run of n = 100 prints, 
approved by the artist, signed and 
numbered by the artist, and accom- 
panied by a notarized affidavit 
certifying the limited quantity and 
position in the run. Such sates would 
be conducted as an auction, with the 
fowes! numbers going io the highest 
bidders, ranked by the price bid. A 
minimum acceptable bid would Бе 
announced when the guctian sale 15 
annüuriced, 

If you are interested in bidding on 
such prints, fet us know by sending a 
postcard listing the covers you'd like 
10 see reprinted (Бу month und year), 
опа the price range in which you 
would intend to bid in such an dut- 
tion, Address the card ta: 


Cover Print Survey 
BYTE Publications 

70 Muin St 
Peterborough NH 03458 


If we get enough response ta мағ. 
rant such reprints, wel! announce 
selections in a future issue and solicit 
bids! 


fent urtworR, @ pructice which we ut 
BYTE want to encourage. A classic 
example is the work that artist Maxfield 
Parrish performed eariy in his. cureer 
ifustrating magazine covers and stories 
eurly in this century. For those unfa- 
milior with the man, Muxfieid Parrish 
hud d unique und aesthetically pleasing 
style of painting which will probably 
cluss Nm among the great romantic 
artists af ай time. When 1! first usked 
Robert Tinney to execute covers for 
BYTE (which were constrained to the 
cartoon format af early BYTES by our 
production means, not Robert's choice), 
fused Maxfield Parrish us represented in 
a book by Coy Ludwig as one of the 
mental modelis ta be considered. The 
January cover was Robert's ideu шімі 
came out quite well. 


COVER REPRINT INTEREST 


Please let me know whether the front 
cover of February 1977 BYTE, or for 
that matter, any other of the computer 
агі you publish, is going to be made 
available in poster-iike form. 


Richard H Delp 
19703 Gary Ау 
Sunnyvale CA 94086 


We have avaliable presently one caver 
reprint poster: the July 1976 painting by 
Robert Tinney in its origina! form, 
which costs $2.95 postpaid. Order it 
through BITS fsee advertisements in 
this issue). 


FOR YOUR CANADIAN READERS 


INFORMATION 
Our store, The Computer Place, 
officially opened November 15 1976, 


Before that date, during renovations, 
we were selling micros and peripherals 
on an appointment basis only. We 
deliver from stock and we do not sell 
what we can't back up. 

Our store in Toronto is the largest 
in Canada; it includes a service and 
repair facility af 1400 square Тегі, 
salesroom of 900 square feet, general 
offices of 600 square feet, and storage 
facilities of 1000 square feet. 

We mainlain a minimum of two 
systems up for customers to work with. 
Additionally, we have two bench mark 
dual floppy systems up and running: 
one a Processor Technology Hellios il 
based system, the other ап iCOM with 
ІВМ formatting. 


Dur product lines include TDL, 


{MSAI, Processor Technology, EMA 
Industries, North Star, Cromemca, 
iCOM, Volker Craig and Cybernex 


terminals, Centronics printers, Sanyo 
monitors, and OAE paper lape readers. 
We are also handling used equipment. 

We are the exclusive Canadian distrib- 
utors for National Multiplex, Seals 
Electronics, and Scientific Research (the 


Continued on page 106 
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BUY YOUR 
COMPUCOLOR 8001 
FROM THESE 
DEALERS. 


ARIZONA 
Phoenix: Phoenix Ryte Shop West 
» ы i s. 
empe: Te ES Fast 
"iN Séottadale Rd 
Тисьап: Byic Shap of Tucson 
2812 E. Broadway 
CALIFORNIA 
Lzowrilabe: Byte Shop of Lawndale 
СЕМ Hawthorne Blvd. 
Orange: Compater Mart of Los Angeles 
625 W. Karella, No. 10 
San Diego: The Comparer Center 
82015 Ronson Tul. 
Бал Franciseo: ‘The Computer Store 
VS Mission St. 
San Jose: Amea Electronics 
ЧЫ 5, Bazcam Ако. 
San Jose: tvie Shop. 
15 Blossom Hill Ral. 
Хал Мцув: Con puter Components 
5848 Sepulveda Hiva. 
CONNECITCUT 
Windsor Locks: The Computer Store 
53 S, Main E 
FLORIDA 
Сага Gables, — Sunny Computer Stores 
1238^ 8. Dixie Elwy. 
‘Tampa: Migrocomputer Systems 
1445. Dale Mabry Hwy 
GEORGIA 
Atlanta: Atlanta Computer Mart 
МӨ Buford Hey. 
HAWAII 
Hangiulu. Compal Computers 
РО. Вах HG 
ПЕШТЕ 
Champaign: The Numbers Racker 
DIR T. Green St 
Evanston Tuy Riuy Machine 
1316 Cheago Mw- 
Park Ridge Chicago Computer Store 
157 nlem Tui., Hwy B2 
INDIANA 
Indianapelis: Home Computer Shop 
(Мт Chris Ur. 
MARYLAND 
Rockville: Compiier Morkshop. Inc 
5309 Frederick Ave 
MASSACHLSETTS 
Burlington: "he Computer Store 
120 Cambridge St, 
MICHIGAN, 
‘Troy: Cancrul Compurer Cem any 
2017 Liver 
MINNESOTA 
“лглр: Cost Найт Services 
АН Hennepin Ave Se 
MHSSOLRI 
Kansas City: Compuler erkshiop of Kansas Cue 
tipos Blau Tul. 
NEW JERSEY 
Iselin: ‘The Computer Mart 
501 Rente 27 
NEW YORK 
Fas! Meadow: — The Computer Mart of Long Tsland 
Front St. 
Mew York: The Computer Mari 
Aa Sih Ave, 
omo 
Columbus: Computervisian 
594 W. Broad 51. 
SOUTH CAROLINA 
Columbia: Byte Shop. 
2518 Greene Ез. 
TEXAS 
Houstan Communicaliane Center 
723) Ешстміген 
Richardson: The Micro Store 
6415. Central Pspressway 
WASHINGTON 
Seattle: Retail Computer Sore 
НЕМЕ 72nd St. 
WISCONSIN 
Веи: Aualin Computers 
1835 Nori hpate 
Whtertawn: General Precision Flectromes 


207 Rhine St. 


1602) 942-7300 
1802) 894-| |28 
1602) 327-4579 
121313742421 
47 14) 633-1222 
17? 14) 292-5302 
131514310640 
1408) GUH-282R 
41408) 226-8383 
1213 788 7411 


12021 62748188 


tani 661-6043 
1813) 878-42 H| 


1404] 452-0847 


180813732751 


1217) 352-5438 


ТЕКЕЛІ) 


4312р822:2288 


317) 894-2210 


13011 465 0455 


HIT 222-8771 


1313136240072 


16123 822-21 [8 


(RUG) TH 3051 


1201 ) 2823-0600 


15163 784-0810 
12121 279- ЦИК 


1614) 228-2477 


1803] 771-7825 


17131 774-8828 


{2141211 1098 


12061 324-4 101 


1508) 3765-6005, 
1414) 261-8148 


Compucolor Corporation 


| NOW $2750. 
AMERICAS LOWEST-PRICED 
PERSONAL COMPUTER SYSTEM 


WITH COLOR VECTOR GRAPHICS. 


By taking advantage of the 
new technologies available to 
the industry today, we've con- 
sistently been able to give you 
one of the best prices on the 
market. Now because of great 
response, we can give you the 
best price. You can now buy 
the Compucolor 8001 for the 
reduced price of $2750. A com- 
plete stand-alone system with 
expanded graphics software 
for plotting points, vectors and 
bargraphs on a 160 x 192 
addressable grid — іп color. 
Eight independent background 
and foreground colors. 

The Compucolor 8001 has 
ап Intel 8080 CPU, 34 I/O 
ports and a color display with 
an effective band width of 75 
MHZ compared to 5 MHZ for 
standard TV sets. In fact the 
Compucolor is the only totally 
integrated system on the mar- 
ket which includes a color 
display. You can also have spe- 
cial options for the Compucolor 
8001 right now, including: Mini 
Disk Drives for extra memory, 
light pens and a variety of 
special keyboard features. 
BASIC 8001 Is Easy To Learn. 
Compucolor's BASIC 8001 is 


a conversational programming 
language which uses English- 
type statements and familiar 
mathematical notations. It's 
simple to learn and easy to use, 
too. Especially when it comes 
to intricate manipulations or 
expressing problems more 
efficiently. The BASIC 8001 
Interpreter runs in ROM mem- 
ory and includes 26 statement 
types, 18 mathematical func- 
tions, 9 string functions and 7 
command types for executing, 
loading, saving, erasing, con- 
tinuing, clearing or listing the 
program currently in core. 
Expandable Memory To 64K, 
The Compucolor 8001 has 11K 
bytes of non-destructible read- 
only memory which handles 
the CPU and CRT operating 
systems as well as BASIC 
8001. Sockets are in place for 
an additional 21K of EPROM/ 
MROM memory. The Random 
Access Main Memory has 8K 
bytes for screen refresh and 
scratch pad, 8K bytes for user 
workspace and room for 16K 
bytes of additional user work- 
space. The Compucolor also 
comes complete with a conve- 
nient mass storage device, 


Floppy Tape Memory. It's an 
8-track continuous loop tape 
system, with a Baud rate of 
4800 and an extra storage 
capacity of up to 1024K bytes 
per tape. 

Color Graphics At 
Alphanumeric Black And 
White Prices. 

That's what we're becoming 
famous for, and thanks to the 
tremendous response to the 
Compucolor 8001, we've been 
able to reduce our price even 
lower —to $2750. Look over 
our dealer listing on the adja- 
cent page for the dealer nearest 
you. Then drop by for a dem- 
onstration. And while you're 
checking out the Compucolor 
8001, check out your dealer's 
financing plan. He can help you 
turn a good deal into a good 
deal more. 

Compucolor Corporation, 
P.O. Box 569, Norcross, 
Georgia 30091. 


Compucolor Corporation 


ГЄ, 


The Small Computer 


Twenty-five years ago a computer as powerful as the 
new Processor Technology Sol-20 priced out at a cool million. 

Now for only $995 in kit form or $1495 fully 
assembled and tested you can have your own small computer 
with perhaps even more power. It comes in a package about the 
size of a typewriter. And there’s nothing like it on the market 
today. Not from IBM, Burroughs, DEC, HP or anybody else! 


It fills a new role 

If you’re an engineer, scientist or businessman, the 
Sol-20 can help you solve many or all of your design problems, 
help you quantify research, and handle the books too. For not 
much more than the price of a good calculator, you can have high 
level computer power. 


Use it in the office, lab, plant or home 

Sol-20 is a smart terminal for distributed processing. 
Sol-20 is a stand alone computer for data collection, handling 
and analysis. Sol-20 is a text editor. In fact, Sol-20 is the key 
element of a full fledged computer system including hardware, 
software and peripheral gear. It’s a computer system with a 
keyboard, extra memory, I/O interfaces, factory backup, service 
notes, users group. 

It's a computer you can take home after hours to play 
or create sophisticated games, do your personal books and taxes, 
and a whole host of other tasks. 

Those of you who are familiar with small computers 
will recognize what an advance the Sol-20 is. 


Sol-20 offers all these features as standard: 

8080 microprocessor — 1024 character video display 
circuitry — control PROM memory — 1024 words of static low- 
power RAM — 1024 words of preprogrammed PROM — built-in 
cassette interface capable of controlling two recorders at 1200 
bits per second — both parallel and serial standardized interface 
connectors — a complete power supply including ultra quiet 
fan — a beautiful case with solid walnut sides — software which 
includes a preprogrammed PROM personality module and a data 
cassette with BASIC-5 language plus two sophisticated computer 
video games — the ability to work with all S-100 bus products. 
Full expansion capability 

Tailor the Sol-20 system to your applications with our 
complete line of peripheral products. These include the video 
monitor, audio cassette and digital tape systems, dual floppy 
disc system, expansion memories, and interfaces. 

Write for our new 22 page catalog. 
Get all the details. 


Processor Technology, Box B, 6200 Hollis St., 
Emeryville, CA 94608. (415) 652-8080. 
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‘poration 


A Catalog 


of Liberating Home Computer Concepts 


Ted M Lau 
1219 Pioneer Dr 
St Louis MO 63132 


Unlike commercially developed systems, home grown 
computer systems are not required to justify themselves 
directly in terms of dollars and cents, which means that 
home grown systems can be pul to a wide variety of uses, 
from whimsical games for pure enjoyment to public services 
for helping people, uses that are certainly worthwhile but 
whose worth cannot be quantified. | suspect the computer 
hobby will coniinue Lo address itself to a broader range of 
applications even after prepackaged consumer oriented 
systems have filled the marketplace in the next few years. 

But like all powerful technologies, home computers 
should not be allowed to wander into any applications for 
which they seem suited, but should be guided by human 
values. Technology is often called "value free," meaning it 
is neither good nor bad of itself, but by virtue of the effects 
of its applications. To be "good," humankind (represented 
by each individual} must first define its will, and only then 
how technology can serve it. 

Presented here is a catalog of home computer applica- 
lions thal serve the goal of "human liberation" as | 
personally envision it. Many of the applications listed can 
be found in other sources, but many well known applica- 
tions are omitted. | have attempted only to include enough 
examples to illustrate the conceptis underpinning each 
category so that the reader will be able to use the catalog to 
generate new applications of his or her own. Along the way 
| briefly introduce some thoughts of Marshail McLuhan, the 
media guru, but interested readers should consult a library 
for a fuller treatment, 

іп brief my message is: Home computers shouid serve 
your values. If you don't value war games, don't put them 
on your computer. | value "human liberation” and here's 
how [ see home computers aiding that endeavor. Bul 
whether you agree with my vision or not is incidental. Use 
this catalog as an example. Go to it: Define your own 
values, and then define how the computer might help. 


A. LEISURE TIME LIBERATION 
1. Games 
a. The computer as game board or game recorder: 
The game participants input their moves, the 
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computer updates the game status display(s), and 
keeps move records. 


1) 


2) 


Go, Stratego, Risk, Avalon-Hill games (in 
general, games with complex boards}: Using a 
graphics display device to represent board and 
taken position, and a keyboard or panel for 
input of moves. 

Speed chess: Using a wired chessboard as an 
input device, the computer senses each player's 
move, keeps the clocks, and prints a list of 
moves at completion of the game. А move 
number display allows the players to add 
additional time periods if both players satisfy 
the first period requirements (rather than 
having the game end when one player's time 
expires. This is a variation that stresses speedy 
but not quality play). 


b. The computer as kibitzer: One participant inputs 
all moves, and is aided in playing by advice from 
the computer. 


І) 


MN 


Chess: The computer advises of threats or 
potential threats against your pieces, eg: forks, 
skewers, checks, discoveries. Let two players, 
each with computerized kibitzer, compete with 
each other for accuracy, time, etc. 

Blackjack (and games of chance): The com- 
puter advises whether to stay or hit, and how 
much to bet. Many statistically based blackjack 
syslems exist, some in print, waiting to be 
algorithmatized. | (Imagine the impact on Las 
Vegas of hordes of gambling crazed people 
equipped with wristwatch-sized kibitzers of this 
variety. Or imagine the sales potential of such a 
one chip blackjack calculator!) 


с. [he computer as opponent: The player inputs а 
move, and the computer responds with its own. 
An example is HEXPAWN by Robert Wier /page 
36, November 1975 BYTE], where the computer 
learns to play better through experience. 


How about dominoes, backgammon, go-moku 


(five in a row), hex, football, checkers? The 


computer could be made into an extremely skillful 
player in these games, and a difficult opponent to 
beat. Games thal are not soluble are best. 

Or get your computers together for a computer 
Lournament, with no human players al atl. The 
First Annual World Computer Chess Tournament 
was held during the summer of 1975, 


2. Simulations 

a. The computer as an analog: The player inputs 
initial parameters, and optionally changes the 
parameters during the simulation. The computer 
outputs the values of variables that are described 
by a logical or mathematical model. 

Familiar examples are МЕЕ (cell colony 
growth), LEM (lunar landing), and ROADRACE. 
1) Patient work-up: The computer simulates a 

person with an illness by responding to ques- 

lions posed by a medical student. The student 
tries to deduce the illness (make a diagnosis) by 
recognizing a pattern of symptoms. 

2) Environment: Human and animal population 
dynamics, pollutant flow up the food chain, 
nuclear reactor dynamics, automobile fuel 
economy — all can be simulated, (Simulations 
hackers beware, though: are you crealing an 
accurate model or did you overlook 
something??) 

3. Toys 

a. The computer as plaything: The infant inputs 
actions, and the computer responds playfully. 

1) Crib entertainer: The baby strikes crib objects 
(sensors), and the computer outputs funny 
noises, blinks lights, motivates other objects, 
etc. 

b. The computer as robot: The computer motivates 
itself around an environment, and optionally 
performs work. 

Examples are the maze-running mechanical rat 
which learns, the object-avoiding turtie, the house- 
maid robot, the barmaid robat, and the billiard 
player. 

1) Piano player (not to be confused with player 
piana): Robot sits on the bench, reads the 
notes, and plays the piano. (Or why make it 
humanoid at all? Simply mount controls to 
each key.} 

Using the computer for fun avoids consuming ready- 
made leisure time activities. As opposed to TV ping pong, 
home computers are general purpose and do поі come 
equipped with saftware ready for action. Computer players 
must first decide how to spend their leisure, and then must 
create the means for playing, or purchase software for the 
purpose, Ав much or more enjoyment, experience and 
learning occurs during the creating as during the playing. 


B. MEDIA LIBERATION 
1. Translation 
a. [he computer as Seeing Eye dog: Inputs from the 
environment are translated by the computer into 
oulputs in a different sensory mode. These out- 
puts serve as substitute inputs for the user. 
1) Printed text to spoken word for the blind: А 
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very sophisticated minicomputer based product 
was recently announced for this purpose. Маса! 
analysis, computcr-generated. vocalization, and 
text recognition are reasonable goals for ad- 
vanced home computer technicians. Other 
translations for Lhe blind include spatial per- 
ception to sound and spatial perception to 
vibration. 

2) Touch, shorthand, or sign 1o speech for the 
mule, 


. The computer as linguislic translator: Inputs in 


one language are translated and output in another 
language. 

1) Cross assemblers: Assuming the computer 
hobby remains linguistically diversified, transla- 
tors will be valuable tools for the promoting of 
free. soflware exchange of programs in the 
public domain. 

Human language translation: Most experts have 
been disappointed with results af computerized 
translators, except when Ше context 15 specific, 
as in technical journals. Their experience does 
not eliminate the possible benefits of limited 
capacity English to Spanish translation. ma- 
chines in government offices and elementary 
schools in many parls of the US, 
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2. Interpretation 
a, The computer as mass media bodyguard: Semantic 


inpuis to the computer are interpreted and output 

as information whose meanings differ from those 

of the inputs. 

1) Political "doublespeak" interpreter:? Takes 
written or spoken text and turns buzzwords 
inio their suppressed, connotative, or implied 
meanings. Easy computer program, but who 
defines the diclionary of doublespeak terms? 

2) TV commercial replacer: The computer senses 
when a commercial message comes on the air 
and substitutes a viewer-chosen display such as 
a game, art graphics, trivia quiz, silence, etc. 

3) Remote lie detector: The computer measures 
the stress evidenced in the vocal, facial, and 
manneristic expressions of the person delivering 
а IV speech, and outputs its findings ta the 
viewer. 


3. Condensation 
a. The computer as library card catalog: The com- 


puter stores an index Lo media events. 

i) Phonograph recording, cassette, magazine 
index: by subject, author, keyword. Computer 
could scan year-end index to magazine articles 
for input. Books and records could have covers 
scanned, 

2) Public library book search network: User inputs 
search argument and receives list of matching 
titles. 


. The computer as media monitor: The computer 


scans many media channels and stores either entire 
or condensed media evenls whose contents match 
the interests input by the user. The user then 
reirieves the stored events, 

1) Entire verbal events: The computer stares all 
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Print Your Heart Out. 


With help from the Digital Group, naturally. 


Now, that small computer system you own or have been 
considering for personal or business use suddenly be- 
comes a lot more usable—with the addition ‘of a full-size 
impact printer from the Digital Group. A printer designed 
for small computers that need big output (like yours). 


With the Digital Group printer, you can pes Жы heart 
out...and it won't cost an arm and a leg. The Digital 
Group printer is available for less than $500. That's 
right— $500. 


Just look at these specifications: 


* Fast—120 characters per second 

* 96 characters per line 

* 12 characters per inch horizontal 

* 6 lines per inch 

* Makes up to 4 copies simultaneously 

* Character set and pitch variable under software 
control— double width characters, etc. 

* 5 х 7 character matrix 

* Ribbon has built-in re-inkers for a life of 
10,000,000 characters 

* Paper can be either a standard 84/2-inch roll, fanfold 
or cut page 

* Interfaces to 8-bit parallel ports 


There are lots of capabilities and outstanding features of the 
Digital Group printer...and (as always) the best news is 
our price. Kit prices start as low as $495 for the printer and 
interface card. It simply can't be beat. 


Find out all the facts about the Digital Group printer now. 
Just fill in the coupon below or give us a call for the details. 
We think you'll find a place for our printer in your system 
...and in your heart. 


Une cheitall group 


P.O. Box 6528 
Denver, Colorado 80206 
(303) 777-7133 


Quick. [ want to print my heart out. 
Send me all the details on your full-size impact printer. 


Name 
Address 


City/State/Zip 
Please print. 
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Figure 1: Communications Structures, McLuhan identifies two major classes of communications structures: center-margin, and 
point to point. The center margin structure at left is typical of pre-electric forms of media such as newspapers or books, in which 
information flows from the center to the periphery of the network. A point to point structure, as at right, typifies the many 
electronic forms of media such as the telephone network, ham radio, CB radio, еіс. Due to political and economic factors, the 
communications structure of some of the electronic media such as commercial radio and television more resembles the 
center-margin case, But with more and more home computers, with sophisticated network terminal capabilities, the typical 
home communications mode will shift increasingly towards the point to point cuse. 


TV broadcasts from all channels on video lapes, 
then reviews each segment for keywords, and 
spools off only those in which a certain level of 
keyword densily occurs. Similar processing for 
AP Teletype wire, police, shortwave, and ham 
bands, etc. 

2) Summarized verbal events: The computer moni- 
tors all radio or TV newscasts and prints a 
summary of nonredundant news items. 

3) Music monitor: The computer monitors all 
stereo. (or quad) FM broadcasts, identifies 
singers and groups by comparing to stored vocal 
profiles, and tapes tracks of desired artists if the 
event does noL already exist in the library! (A 
challenging application perhaps, but a good way 
to build a personal music collection!) 

4. Alternate Media 
a. The computer as a public bulletin board: The 
computer stores messages from individuals to 
other individuals or to the public. Users input, 
scarch for, browse through, and retrieve stored 
messages at remote, publicly accessible terminals. 

1) Carpool data base: Riders wanted, rides needed 
by destination and departure time are matched 
via a public computer network. 

2) People skill resources data base: People offering 
skills and services match with those needing 
Lraining, services, etc. A public access computer 
network was sel up in Berkeley and was used 
for the above two, and many other, purposes, 
The neiwork needs a scheme for categorizing 
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the messages and message searches, as with 
classified ads in newspapers. 

3) Interactive computerized "singles club" and 
dating service. 

b. The computer as encoder or decoder: The com- 
puter encodes or decodes alphanumeric messages 
for transmission or reception over communications 
channel. 

1) Telemetry bands: Computer-receiver com- 
bination detects and decodes scientific data in 
broadcasts from satellites and space probes. 

2) Amateur broadcast bands: The computer inter- 
faces between operator and transmitter and 
recciver for Morse CW encoding and decoding 
to alphanumeric, or enciphering and deci- 
phering of private secrecy codes. 

Using the computer as an interface to the mass media 
opens the possibility of liberating the individual from 
information overload caused by mulLichannel dissemination 
of largely redundant data. For example, almost ail news 
stories on TV, radio, and in newspapers (excluding local 
stories) come from ihe two wire services, ie: аге the same 
basic set of stories endlessiy replicated, Increasing informa- 
tion processing power al the receiver will allow sampling of 
тоге diversified sources of news (or use of the gained free 
time in other ways). 

Diversification also implies decentralization, since 
speedier information throughput (such as the personalized 
computer allows by enhancing both the broadcast and 
reception of data) on more numerous channels (say, cable 
TV or radio bands) will help transform our center margin 


See Sol Systems at your dealer 


ARIZONA 


Byte Shop Tempe 
813 N. Scottsdale Rd. 
Tempe. AZ 85281 


Byte Shop Phoenix 
12654 N. 28th Dr. 
Phoenix, AZ 85029 


Byte Shop Tucson 
2612 E. Broadway 
Tucson, AZ 85716 


CALIFORNIA 


Bits Їч Bytes 
679 8, State College Blvd. 
Fullerton, CA 92631 


The Byte Shop 
1514 University Ave. 
Berkeley. CA 94703 


The Byte Shop 
2626 Union Ave. 
Campbell, CA 95124 


Byte Shop Computer Store 
6041 Greenback Lane 
Citrus Heights, CA 95610 


Computer Center 
1913 Harbor Blvd. 
Costa Mesa. СА 92627 


The Byte Shop 
16508 Hawthorne Blvd. 
Lawndale, CA 90260 


The Byte Shop 
1063 El Camino Real 
Mountain View, CA 94040 


The Computer Mart 
624 West Katella #10 
Orange. CA 92667 


The Byte Shop 
3227 E] Camino Real 
Palo Alla, CA 94306 


Byte Shup 
496 South Lake Ave. 
Pasadena, CA 9110! 


The Computer Store 

of San Francisco 

1093 Mission Street 

San Franeisco, CA 94103 


Byte Shop 

321 Pacific Ave. 

San Francisco, CA 941 
The Computer Room 
124H Blossom Hill Rd. 
San Jose, CA 95123 


The Byte Shop 
509 Francisco Blvd. 
San Rafael, CA 94901 


(9955 


The Byte Shop 

3400 El Camino Real 
Santa Clara. CA 95051 
The Byte Shop 

2989 North Main Sr. 
Walnut Creek, CA 94596 


Byte Shop 

14300 Beach Blvd. 
Westminster, CA 92683 
Recreational 
Computer Centers 
1324 South Mary Ave. 
Sunnyvale. CA 93087 


COLORADO 
Byte Shop 

2040 30th St. 
Boulder, CO 80301 


FLORIDA 


Byte Shop of Miami 
7825 Bird Road 

Miami, FL 33155 
Microcomputer 

Systems Inc. 

144 5o. Dale Mabry Hwy. 
Tampa, FL 33609 


Sunny Computer Stores 
University Shopping Center 
1238A 5. Dixie Hwy. 

Coral Gables, FL 33146 


GEORGIA 


Atlanta Computer Mart 
S091-B Buford Hwy. 
Atlanta, GA 30340 


ILLINOIS 


The Numbers Racket 
518 East Green 51. 
Champaign, [L 61820 
itty bitty machine co. 
1316 Chicago Ave. 
Evanston, IL 60201 
ity bitty machine co. 
42 West Roosevelt 
Lombard. IL 60148 


INDIANA 


The Data Domain 

406 So, College Ave. 
Bioomington, IN 47401 
The Data Domain 

219 West Columbia 

West Lafayette, IN 47905 
The Data Domain 

7027 М. Michigan Ril. 
Indianapolis. IN 46268 


KENTUCKY 


The Data Domain 
3028 Hunsinger Lane 
Louisville, КҮ 40220 


MICHIGAN 


The Computer Store 
of Ann Arbor 

310 East Washington 
Ann Arbor. MI 48104 


General Computer Store 
2011 Livernois 
Troy. M1 48084 


Computer Mart of Royal Oak 


1800 W, 14 Mile Rd. 
Royal Oak, MI 48073 


NEW JERSEY 


The Computer Mart 
of Now Jersey 

501 Route 27 

Iselin, NJ 08830 


Hoboken Computer Works 
No. 20 Hudson Place 
Hoboken. NJ 07030 


NEW YORK 


Audio Design Electronics 
487 Broadway. Ste. 512 
New York, NY 10013 


The Computer Corner 
200 Hamilton Ave. 
While Plains, NY 10601 


The Computer Mart 

of Long Island 

2072 Front Street 

East Meadow, L.L NY 11554 


The Computer Mart 
of New York 

34 Fifth Ave. 

New York, NY 10001 


Synchro Sound Enterprises 
193-25 Jamaica Ave. 
Hollis. NY 11423 


OREGON 


The Real Oregon 
Computer Co. 

205 West (Oth Ave. 
Eugene, OR 97401 

Byte Shop Computer Store 
3833 S.W. ti Ave. 
Portland, OR 97201 

Byte Shop Computer Store 
3482 S. W. Cedar Hills Blvd. 
Beaverton, OR 97005 


OKLAHOMA 


High Technology 
1020 West Wilshire Blvd. 
Oklahoma City, OK 73116 


RHODE ISLAND 


Computer Power, Inc. 
M24 Airport Mall 
1800 Post Ка. 
Warwick, RI 02886 


SOUTH CAROLINA 
Byte Shop 

2018 Green Street 
Columbia, SC 29205 


TEXAS 

The Micro Store 

634 So. Central Expressway 
Richardson, TX 75080 
Computertex 

2300 Richmond Ave. 
Houston, TX 77098 
Interactive Computers 
7646 Dashwood Rd. 
Houston, TX 77036 


WASHINGTON 

Byte Shop Computer Store 
14701 М.Е. 20th Ave. 
Bellevue, WA 98007 

The Retail Computer Store 
410 N.E. 72nd 

Seattle, WA 98115 


WASHINGTON, D.C. Area 
Media Reactions [nc. 

11303 South Shore Dr. 
Reston, МА 22090 


WISCONSIN 


The Milwaukee 
Computer Store 

6916 W, North Ave. 
Milwaukee, WI 53213 


CANADA 


The Computer Place 
I86 Queen 51. West 
Toronto. Ontario М5У [71 


Trintronics 

160 Elgin S1. 

Place Bell Canada 
Ottawa, Ontario K2P 2C4 


First Canadian 

Computer Store Ltd. 

44 Eglinton Ave. West 
Toronto, Ontario МАК LAI 
Pacific Computer Store 
4509-11 Rupert St. 
Vancouver, В.С. VSR 214 


Processor Technology. 6200B Hollis Street. Emeryville, CA 94608, Phone (415) 652-8080 
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Figure 2u: À system diagrum of art objeci components und 


uri object io observer interaction, 


some functionul purpose. 


communication structure into a point to point structure (as 
prophesied by McLuhan? and represented in figure 1). 


C. ARTISTIC LIBERATION 
Artists will be among the first to exploit the capabilities 

of low cost microprocessor-based systems. John Whitney, 

for example, proposes to use MPUs to help create abstract 
animated TV graphics, а form he pioneered prior to the 
days of inexpensive processors. Ë Since most artists already 

know how they would use computers, | shall nol attempt a 

comprehensive listing here. While | suspect that most art is 

liberating in some sense or other, | will restrict myself to 
applications that illustrate McLuhan's idea that art is an 
anti-environment which exposes the usually invisible effects 
of media on us (see figure 2a). 
1. Self Exposure 
a. The computer as an alien intelligence: Data inputs 
and program commands are input lo the 
computer-driven artwork through means nol 
readily apparent to the participant. The artwork 
iransforms the data according to a program and 
displays. The participan allempts to deduce the 
transformations and program commands by vary- 
ing the supposed inputs, In other wards, the 
artwork is a black box whose inner logic the 
viewer attempts to deduce (see figure 2b). 

1) Proximity synthesizer (theramin): The distance 
of the observers body parts from hidden 
sensors determines pitch, filters, noise, ampli- 
tude, waveform, еіс. Observer explores the 
object's surface. How the sensors determine the 
sound depends upon a Boolean concatenation 
of variables, eg: hand close to sensor | AND 
foot close to sensor 2 yields while noise, clc. 
Eavesdropper: The pattern of lights displayed 
changes through time, but different types of 
changes are initiated. upon detection ef vocal 
keywords in the viewing room. 

b. The computer as a Skinner box: The computer 
rewards certain. behaviors of the viewer. The 
viewer may deduce that he is in à Skinner box for 
operant conditioning. (See figure 2c and the 
literature of B F Skinner.?) 
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The 


interaction is 
identical to апу computerized environment such us gaming, 
CAI, etc, except that the art object uttempis to expose the 
clever operations of the computer rather thun to pursue 
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Figure 2b: The art object us un alien 
intelligence, In. this conception, the 
object interprets inputs as dutu und 
program commands. Datu ік then 
transformed by the artwork und seni 
bach out, The transformution is a 
complicated (bul designed} function 
of past commands und бло, 


2c. ART OBJECT 45 
SKINNER BOX 


k STIMULUS 
3 REWARD 


OBSERVER 


2. RESPONSE 


Figure ?c: Another way of viewing the 
ігі abject is us а stimutlts-response 
program. The complications und vari- 
ations involved in u biy program can 
make ihe object фине interesting in- 
deed. 


1) Arms above head behavioral goal: Video inputs 
of the viewer are displayed back to the viewer. 
The computer analyzes the viewer's hand posi- 
Lons: the higher the viewer raises his hands, the 
clearer his displayed self image becomes, until, 
overhead, the viewer can clearly see his own 
image. Random movements will be rewarded at 
firsl, such as raising a handbag onto the 
shoulder or adjusting eyeglasses. 

Touching: |f viewers touch each other, artwork 
dispenses a souvenir (penny, slogan button, 
raffle ticket). 

The purpose of these computer driven artworks 15 to 
reveal to a large viewing public іп graphic, intriguing, 
enjoyable ways, the sophistication and capabilities of 
computerized environments. Even for the public fortunate 
enough to interlace with computers via CRT in museums, 
libraries, and schools, the computer remains transparent 
and hidden. These art objects can be designed to expose the 
computer's workings. 
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О. EDUCATIONAL LIBERATION 
The problem educators and psychologists have identified 

as the main barrier to nationwide adoption of CAI 

{interactive Computer Assisted Instruction) is the high cost 

of hardware; but with the development of inexpensive 

processors, this barrier will be overcome. The benefits of 

CAI are well documented: More pupils master the material 

in less time than with conventional teaching techniques. 

With hardware costs decreasing, the most costly component 

of CAI will be software development, so if you want to do 

CAI, get together early with other developers on software 

standards so that course material can be shared. A СА! 

software network is a must. 

Educational liberation as a computer application means 
every technique in this catalog. What follows is a more or 
less traditional listing of CAI categories, given without 
examples. Interested readers can pursue CAI in periodicals 
beginning with Educational Technofogy. 

1. Drill and Practice 

a. The computer as drill instructor: The camputer 
presents no new material (new material would be 
taught in a traditional мау), but would test and 
reinforce learning through repetitious questioning, 
correcting wrong answers and accepting correct 
answers. 

2. Tutorial 
a. The computer as lecturer: In "linear" fashion, the 

computer presents new material to the learner and 

periodically asks questions, but the speed or 
direction of presentation is nol modified by the 
correctness or incorrectness of the answers. 

b. The computer as absent minded professor: In this 
"intrinsic" or "branching" mode, the computer 
alters its presentation depending upon the appro- 
priateness of the previous answer only. 

с. The computer as tutor: In "adaptive" mode, the 
computer alters its presentation based upon Lhe 
previous pattern of student responses and focuses 
in on weaknesses, or skips over familiar material, 
etc. This is the most difficult form Lo create. 

Games and Simulations 

4. Problem Solving 
a. The computer as a computing machine: The 

student uses the computer as an aid in solving a 

problem by inputting an arithmetic or algebraic 
expression, or by writing a compuler program 
directing the computer to solve the problem. 

5. Dialogue 
a. The computer as Socrates: The computer presents 

large bodies of information, and optionally queries 
the student or is queried by the student, The 
computer analyzes the student's remarks and leads 
the student to an understanding of his own 
weaknesses, need for additional study, or satis- 
factory comprehension, etc. 

6. Discovery Learning 
a. The computer as a land of exploration: The 

computer offers a structured informational en- 

vironment and the tools for iis exploration. The 
student directs his/her own exploratory efforts. 

1) Hypertext: See Ted Netson’s Computer {Бб 

CAL promises to break down the lock step approach to 


Бы 
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learning wherein all learners, grouped by age instead of by 
aptitude or achievement, learn the same material at the 
same pace. But this promise may cause problems the 
experts don’t foresee: CAI threatens the traditional role 
and authority of teachers, threatens the institutional role of 
public schools as keeper, babysitter and socializer of 
children, threatens the modern routine of family life 
ordered around a nine month, full time involvement by 
offering children the possibility of learning at hame 
whenever they please. CAI still has a large mass of societal 
inertia to overcome. 


Е. COMMUNITY LIBERATION 

"Community" can be any geographically localized group 
of people who have interests, problems, goals, and concerns 
about their lives and locality in common. One family or one 
block сап be a community, or a city, but in general Ї am 
thinking of a neighborhood — with a traditional history, 
perhaps a distinct ethnic background, traditional local 
business and industry, topographic boundaries, and so on. 

The problem communities face in our day and age is that 
they have been gobbled up by the cities, and have lost the 
wherewithal to exercise control over factors and decisions 
affecting their existence, issues such as housing, transpor- 
tation, health care, zoning, schools, and so forth.? This 
section proposes how inexpensive computer technology 
might be used to benefit community development in terms 
of gaining two potent resources: economic power and 
political power. 

1. Economic Power 

a. The computer as a service for sale: Many well 
known applications could be sold to customers on 
a pcr use basis, where the clients do not need full 
time dedicated systems of their own. 

1) Mailing list address labels. 
2) Smal! business accounting and billing. 

Once a local business or agency is paying for 
ils computer with these services, 11 could 
perform additional services on a free or nominal 
fee basis of Lhe sort listed in previous sections. 

3) Social service and health care referral and 
followup system, 
4) Part time job match service. 

b. The camputer as hardware for sale: The neighbor- 
hood computer store has already arrived, with 
your friendly local retailer seiling microprocessor 
hardware and related services. 

1) PROM programming services. 
2) Hardware maintenance service. 
3} Low cost peripheral manufacture. 

с. The computer as software for sale: People who are 
unable ta Lravel or do heavy work (as mainte- 
nance, service, or manufacturing operations might 
require) could develop software, for which there 
will be increasing demand. System software like 
monitors, compilers, access methods, and sori- 
merge utilities; common subroutines like mathe- 
matical functions; and application packages could 
be developed and sold. Some corporate names I'd 
like ta see: 
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Part 1: An Overview 


Artificial intelligence t a subject that has 
fascinated people the world over for many 
years, but with the introduction of the 
computer this fascination is becoming a 
reality. | do not mean the intelligence 
depicted in so many science fiction books 
and sensational movies, but rather the slow 
and methodical application of computers Lo 
perform tasks formerly thought to require 
intelligence, To attempt to even briclly 
describe the areas and techniques of artificial 
intelligence research would certainly occupy 
several text books. The small computer user 
can, however, enter this exciting field ancl 
perform personal research and experiments 
by using Lhe Lechnique described іп this 
article. 

The technique is called “Artificial Intel- 
ügence Through Simulated Evolution” and 
its carly use and implementation is described 
very well by Fogel, Owens and Walsh in their 
book of the same name, published by Jahn 
Wiley and Sons, New York, 1966. | have 
chosen the technique for several reasons: 


1. It can be simple to implement. 

2. П is a powerful technique, 

3. It is readily programmable on any 
small general purpose system. 

4. it gives the user a quick апа simple 
introduction 10 the realm of artificial 
intelligence, 


The criterion just listed represent only the 
low end of application of this technique. 
indeed sume versions of programs using this 
technique perform very sophisticated func- 
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Artificial Intelligence, 
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lions using hundreds of hours of lime on 
large computers... and even involve the use 
of artificial intelligence to analyze and op- 
Umize the very artificia! intelligence process. 


The Simulated Evolution Technique 
What |t Can Do 


Before describing in detail the logic and 
theory of the simulated evolution technique, 
let us look at some early uses which are both 
interesting and will probably also be the 
initial uses of the personal computer. The 
technique is basically a goal directed pattern 
recognizer. That is, iL performs some lask 
whose success is dependent on the formation 
and recognition of patlerns. The goal given 
to early programs was usually to predict 
some future event based upon past experi- 
ence, although some other uses were in Ihe 
areas of correlation analysis, image enhance- 
ment and feature extraction. 

One example of an early use, which was 
more to debug the program than anything 
eise, was lo predict prime numbers, The 
computer was asked whether or not the next 
number was a prime. |t then replied with а 
yes or no, and was 1014 whether or not it 
had predicted correctly. The computer then 
remembered this historical data and looked 
for patterns to be used in future predictions. 

To show that this technique is not just 
some heuristic or statistical method, let's 
look ata slightly different but more interest- 
ing case, that of predicting earthquakes. in 
the prime number example, the goal was 
simply to predict whether or not the next 
number was prime. it was given a very 
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simple "sense of values” that said making a 
good prediction was good and making a bad 
prediction was bad, By altering this sense of 
values, we change the goal. 

For earthquake prediction, the goal is as 
follows: 


ә Predict when an earthquake will next 
occur, 

* To make a good prediction is very 
good and to make a bad prediction is 
very bad. 

ә |; is better, however, to predict a false 
alarm than to miss an actual 
earthquake. 


Now let's compare the performance of the 
program when given the two different goals. 

In the case of prime number prediction, 
after about the seventh observation the 
program realized that no multiple of two 
was prime. Afler about the seventeenth 
observation, ihe program realized that no 
multiple of three was prime. Unfortunately, 
as the numbers get larger the occurrence of 
primes becomes less frequent, at least for the 
first few hundred numbers. So the program 
rapidly settled into predicting that the next 
number will noi be a prime, which is 
statistically very good. 

In the case of earthquake prediction and 
using ihe same data as with the prime 
number case lie: the occurrence of a prime 
number is the eccurrence of an earthquake}, 
the program acted in a much more sophisti- 
саса manner. In fact, a correct earthquake 
prediclion was almost never missed, al- 
ihough 10% to 20% af ils predictions were 
false alarms, 

Finally, let's examine what is perhaps the 
most fascinating use of the technique: pre- 
dicling people. One version of the program 
was scl up as a game. Its goal was Io predict 
which thing the opponent was going Lo do 
next. The opponent, a human player, was 
allowed to do one of two things, such as 
say wue or false. The game was played in 
real time and was thus competitive. The goal 
of the opponent was to be unpredictable. 
Each time the computer correctly predicted 
the opponent | scored a win for Lhe com- 
puter, otherwise it was a win for the 
opponent. 

The opponeni was free to chose any 
strategy as long as he was unaided, That is, 
he could not use random number generators 
or tables or other such aids. He might, for 
instance, choose to be as random as possible 
right from the start or he might try to use a 
particular pattern until he felt the computer 
had discovered it and then to use a different 
pattern. 

One would think that if a person could 
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make one of two choices, and he/she made 
choices purely randomly, then the best one 
could correctly predict him/her would be 
50% of the time. This is true. In practice, 
however, an unaided human cannot perform 
random actions; there is always some pattern 
ar at least a bias. Moreover, it seems that a 
person іп a competitive situation tries to 
find the pattern of his/her opponent and to 
then develop an antipattern pattern. One 
proof of this, in fact, is the performance of 
the computer. When played against several 
different players and requiring at least a 
hundred predictions before the opponent 
could end the game, the computer success- 
fully predicted the opponent 55% to 85% of 
ihe time, depending upon the opponent. 
Typically, 65% of its predictions were 
correct. 


The Simulated Evolution Technique 
An Overview 


| will now explain the general functioning 
of the program, first by analogy and then by 
actual detail. The analagy may be shocking 
to some, bul bear in mind that it is omy an 
analogy. | use it because, although it is 
technically inaccurate, it helps make the 
process clear and it provides some layman 
lype concepts and explanations for the 
actual mathematical processes that occur. 

As the name of the technique implies, the 
process involves creating an “organism” 
which then undergoes evolution. The or- 
ganism has a survival instinct, and Lo survive 
iL must successfully and continually achieve 
a goal. If at any time it fails, it is made to 
produce mutated offspring, each slightly 
different than the parent. These offspring 
along with the parent are then compared to 
determine which one is best able to achieve 
the goal, usually based upon historical data. 
The one best organism is then kept as a new 
parent and all the rest are destroyed. The 
new parent now survives until the next time 
it fails to achieve the goal. 

What we then have is the simulation of 
thousands of years of evolution in a matter 
of minutes on the computer. Each organism 
has several basic facilities Lo aid in achieving 
its goal. [t has an awareness of the goal via a 
malrix of values which serves both as the 
evolutionary selection criterion and as a 
sense of values or judgments. [1 is able to 
interact with the environment as in the case 
of prediciing the environment, Finally, it has 
a memory. Some programs allow unlimited 
memory while others may somehow restrict 
what can be remembered. Same programs 
even allow the organism to choose by itself 
what il wishes to remember. 

The importance of memory is well illus- 
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ш Each 1702-A has its own Мод clocked for Low Power Consumption. 
@ Will work with the weakest power supply based S-100 buss computer. 
W Switched Selected Address in 4K Blocks, 
@ Switch selected wait states so that even the slowest 1702-A can work 
in your system. 0-8 wait states. 
eda — se iT |0: ji m Solder Masked on both sides of PC Board. 
ТТТ ТШ m Component Screened on Component Side of PC Board, 


Kit Price: ,. $119.00 Assembled Price: . , .$179.00 


68KSC ISTATIC MEMORY CARD] 


ш 8192 Words of Static Memory 

m Access Time: 500 nsec. (250 nsec on request) 
m Memory Chip 911.02 АРС 

@ Battery Standby 

W Address Selected 8 Ea. SPST Dip Switch 

B Low Power 

ш All Lines Buffered, 

ш All IC’s with sockets 

@ Solder Masked on both sides of PC Board. 


Kit Price: .. $269.00 Assombled Price: . . .$359.00 


aKSCZ [STATIC MEMORY CARD] 


8 ALTAIR MSA! and 5-100 buss compatible. 

Ш Access Time: 250 nsec max. 

Ш Zilog Speed Compatible up to 4 mhz. 

8 Memory Chip: 2102LHPC or 2102-2 

Ø Battery Standby: >1.5 to 4 volts < 

@ Address Select: 8 ea. Spst. Dip Switch. 

8 Wait States: None 

Ш Current Reg.: Less than 200 ma per 1K 

- W All Address, Control, and Data out lines fully buffered. 
Il IC's supplied with IC Sockets 

Ш Solder Masked on Both Front and Back of P.C. Board. 


Kit Price: .. $295.00 Assembled Price: . . .$395.00 
OTHER SEALS ELECTRONIC PARTS AVAILABLE 
Item No. Description Kit Price Assembled Price 
8KSC BK Static Memory Card 500 nsec $269.00 $369.06 
wwe Wire Wrap Card $ 37.50 $47.50 
88EXT 88 Extender Card $ 29.00 $ 38.00 Л ІН " 
68ExtS Extender Card (Small) ыссы $ 19.00 $ 25.00 " 


68 Ехсі Extender Card (Large) seco cesser S 29.00 $ 39.00 
68 WWC Wire Wrap Card $ 35.00 $ 45.00 ELECTRONICS IN C 
BBUC Battery Back-Up Card $ 55.00 $ 68.00 А . 


ORDER DELIVERY: FROM STOCK TO 10 DAYS ананы. ааа 


trated by Fogel and his co-authors (page Т): 


The distinction between knowledge and 
intelligence became clear; knowledge 
being the useful information stored wih- 
in the individual, und intelligence being 
the ability of the individual to utilize this 
stored informution in some worthwhile 
{goul directed) manner. 


These characteristics: goal direction, en- 
vironmental interaction and memory, when 
coupled with one other facet, are responsible 
for the program's "intelligent" behavior. The 
single most important characteristic of the 
program is Lhat it is self-organizing. It starts 
out with no preconceived notions. The 
programmer's own experiences are nat re- 
flected in the programmed organism. The 
program is not limited to performing only a 
few particular goals. What does occur is that 
the program is given a goal and the organism 
alters itself, changing its own makeup in 
accordance with ils own judgment and ex- 
perience, always becoming better able 10 
achieve the goal. The goal can be any of a 
wide varicty of goals, prediction being only 
one of the simpler goals. The goal can even 
change while the program is running and the 
organism will alter itself to meet this new 
goal. With this in mind, consider Fogel's 
offering of a definition of intelligence (page 
2): 


More carefully stated, intelligence can be 
viewed as the ability of апу decision 
making entity to achieve a degree of 
success іп seeking a wide variety of goals 
under а wide vuriety of environments. 


There are few restrictions on Lhe program 
other than those explicitly or implicitly 
given by the programmer. The restrictions 
wilhin which the programmer must operate 
are as follows: 


|. The amount of computer memory 
available determines the maximum 
possible sophistication of the program. 

2. The programmer will usually place 
limitations on the evolution process so 
that it will stop after some time 
period. Thus it will nol take hours or 
days to make the next response. 

3. The organism can recognize only a 
Fixed number of input observation 
types. For the game described in part 
2 of this article, the number is two. 
The amount of computer memory 
required is related to the squarc of this 
number and so seldom is greater than 
16, 

4. The organism can make only a fixed 
number of output response 1уреѕ. For 
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the game to be described the number 
is two and is the same as the input 
observation types (ie: the output is a 
prediction of the next input}. 

5. The program operates sequentially. It 
makes a response, receives feedback 
which it uses to judge the “goodness” 
of its previous response, and reorga- 
nizes itself to make the next response, 


The Simulated Evolution Technique 
Detailed Representation 


The actual program uses what is called a 
state space mathematical model. The model 
consists of a set of five elemonts thus: 


Vs. р, fob (rng 


where: 
{5 | is à set of states 


{I bis a set of input symbols (input 
alphabet) 


lolis a set of output symbols (output 
alphabet} 


{т} is a set of transitions 


f is the current state 


The brackets " | ІШ denote sets, a notion often 
found in mathematical texts. 


As an example, figure 1 represents a 
hypothetical model for a stock investor. The 
current state, f, is state X, The model says: 
The model is at state X and if the market 
price of the stock goes up (symbol U) then 
the investor will sell a block of the stock 
(symbol S) and go to state Y; otherwise if 
the market gocs down (symbol D) then the 
investor will buy a block of the stack 
(symbol B) and go 10 state Z. This is 
represented in figure | as: 


us 


Assume that the market had gone up in 
the previous example, ihe current state 
would now be Y and if ihe market price af 
the stock were io now go down the model 
says that the investor would buy a block of 
stock and remain at stale Y. În figure 1 this 
is represented by: 


PRIME RADIX 


PRESENTS 
THE 


WE DO IT WITH MIRRORS! 


(and some very sophisticated state-of-the-art memory design) 


* The БАКтм comes assembled and tested with its own power 
supply, attractively housed in an aluminum cabinet, ready to 
; plug into your system. 


Your dream can be a reality with the Prime Radix Corporations * Psuedo-static operation: on board refresh clock-generator 


64Ктм memory system at a very cost-effective price And provides processor independent refresh with no wait states. 
because it is a standalone memory system, vou ve got the The 300NS worst case access time enhances high speed 
advantage of greater flexibility not ordinarily available from operation. 
add-in memory. Some of the features are: * Power/fal detection circuitry and battery backup will 
а The 64Ктм is fully buffered, presenting one TTL load to the росе non-volatile memory (batteries are optional at extra 
cast). 
memory bus. digital bus and ALTAlR bus LIST PRICE IS AS FOLLOWS: 
* е ты is digital group bus а тм 
compatible. When ordering, you must specify the bus 5149000 51880 00 $1650.00 $1740 00 
architecture. A plugcard and cable will be furnished for the ` : ` 
particular bus architecture you specify. Delivery will be made in the same sequence as orders are 
е The minimum complement of memory is 40K BYTES, with received. Please allow 3 to 6 weeks for delivery. Mastercharge 
starting address locations at OK, 8K, 16K, or 24K. and BankAmericard are accepted. 


PRIME RADIX @ P О Box 11245 9 Denver Colorado 80211 € (303) 573-5942 or 433-5630 


О DIGITAL GROUP BUS Make checks or money orders payable to | 


PRIME RADIX 


COMPUTER SYNTHESIS 


O ALTAIR BUS PRIME RADIX. INC. 
РО Box 11245 
Denver, Colorado 80211 
D 56K @ $1870.00 (303) 573-5942 or 433-5630 


O 64K @ $1750.00 


Print Name mE — 
40K @ $1490.00 redit Card Number 


| 
| 
| 
А O 48K @ $1580.00 | 
n | 
А - O Check or M.O. enclosed | 
ü | 
D | 


Address Charge BAC 4 Numbers Above Мате (MC}Good Thru 
Charge MC 
City | State Zip (Piease Мо C.OD 5 or P.O's) 7 Signature - 1 


Figure 1: Hypothetical 
state space model of a 
stock investor. The letter 
codes U and P stand for 
the up and down fluctua- 
tions of the stock market 
prices. The letters B and S 
stand for the buying and 
selling of stock, The set T 
is the set of all the iransi- 
tions of the model. 


For our pictorial representation of a state 
space model we have a set of states which is 
represented by the circles. The set of transi- 
tions is represented by the arrows. Alongside 
of each transition arrow is a pair of symbols 
separated by a slash. The symbol to the left 
of the slash is a symbol from the input 
alphabet and says that if the model is 
currently at the state connected to the tail 
of the arrow and this input symbol occurs, 
then this transition is to be taken. The 
symbol to the right of the slash is a symbol 
from the output alphabet and says that if 
this transition is taken, as per the previous 
statement, then this symbol is to be output 
and the new current stale is the state 
connected to the head of the arrow. 


State Space and Evolution 


Given a state space model, we now look 
at the evolution process. There are five basic 
ways we can change the model; we can: 


1. Add а new state 
set is! ik 

2. Remove an existing state (change the 
set is! }. 

3, Change (repoint] a transition (change 
the set {т} ). 

4. Change the current state (change f). 

5. Change an output symbol for a 
transition. 


(change the 


Changing an input symbol is not allowed. 
Every state must have exacily as many 
transitions projecting from il as there are 
possible input symbols. Thus when at a 
particular state there is a valid response for 
every valid input. 

Note that the set of input and output 
symbols cannot be changed during the run 
of a program. Technically there are ways of 
allowing this change but thc programming 
becomes highly complex, so we assume that 
all possible observance types and all possible 
desired response types are known when the 
program begins. /іп programming, as іп 
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physics or math, this is what is called а 
"eimplifying assumption, "] 

Also, change type five is really not 
something that needs to be done randomly. 
There is a technique called deterministic 
optimization that assures that the output 
responses are the best possible for a given 
model, There is, however, a desirable change 
which can replace change type five and will 
be explained at the end of the next section. 


The State Space Model 
as an Intelligent Organism 


There are some interesting properties of 
the state space models that get developed via 
this simulated evolution, The first is the 
tolerance to noise, Also, the model is able to 
repair damage to itself, Finally, if the model 
is knocked out of synchronism with the 
environment it quickly locks back into 
synchronism. 

When the model 15 given the goal to find a 
pattern, it may be constrained by the pro- 
grammer or may have decided on the basis 
of previous inputs that the pattern for which 
it is searching is a simple pattern. The 
environment may then contain high levels of 
random signals (noise) but the model will 
automatically ignore these random elements, 
deciding that their pattern is too complex. It 
will then lock onto the underlying patterned 
signal and thus remove it cleanly from the 
noise. 

If the model is suddenly damaged, such as 
by loss of power in a memory module, or 
even by programmed destruction of a state 
or a transition, the model tends to "heal" 
itself as new data is collected. It just so 
happens that the model is always striving to 
be a perfect representation of the environ- 
ment. If this representation is changed, 
equivalent, say, to a person losing a leg, then 
the evolution process will tend to restore the 
damage to regain that optimum representa- 
tion. 

А common problem that does exist from 
this method of artificial intelligence is the 
loss of synchronism with the environment. 
What may be an otherwise perfect model 
may consistently yield incorrect predictions 
simply because it started out at the wrong 
state. Fortunately, as with the other prab- 
lem types, the model has a tendency to lock 
itself back in synchronism with the environ- 
ment. Since, however, this problem can 
occur for so many reasons, we opt to 
provide an evolutionary function to speed 
up this lock. We then replace the old change 
type five with a now type, “advance the 
current state ahead by one state." We are 


Continued on page 44 


e HOW CAN YOU MAKE YOUR 
Z80 SYSTEM RIVAL THE EXPENSIVE 


THE ZAPPLE 
MONITOR 


The versatile Zappile Monitor maximizes the 
user's system executive control. All VO driv- 
ers for all TDL software are contained in the 
Monitor; once the Monitor is modified to 
your I/O configuration all other TOL software 
is immediately compatible with your system 
making your ісігі system selup extremely 
simple. 

The Monitor supports a CRT, teletype and 
audio cassette as well as providing exception- 
ally powerful hardware and soitware debug- 
ging capability. It's modular organization also 
allows other user provided LO drivers to be 
‘tacked on’ at the end to handle any form of 
VO your system may demand. The Monitor's 
27 commands occupy only 2K of core. А de- 
scription of the command sel requires more 
space than available here. 

Coupled with TDL's other software, your 
system attains the highest level system integ- 
ration available for a micro-processor. $25 


THE RELOCATING 
MACRO ASSEMBLER 


Here is the most sophisticated program- 
ming tool yet developed íor a micro- 
processor. H is without equal іл terms of 
number of functions, scope of capabilities 
and usefulness. 

* it generates a fully relocatable object code. 
* It has complete macro generation and infi- 
nite nesting of macros capability. 

TDL's ingenious 780 opcode set has as a 
subset the same opcodes as the 8080. Where 
other 780 functions resemble 8080 junctions, 
the ТІМ. mnemonics are logically derived for 
ease of learning. Where our 780 opcodes 
have no 8080 parallel, we generally use Zilog 
opcodes. Your current 8080 source can be 
reassembled with only nominal text editing. 


PROFESSIONAL MINI-SYSTEMS? 


e BY ORDERING TDL’s ADVANCED 
INTEGRATED SYSTEM SOFTWARE. 


ALL TDL SOFTWARE IS RELOCATABLE. 


ZAPPLE 
BASIC 


The most complete and innovative ВК Basic 
interpreter written. Highly compatible with 
other Basics. Unique Features include: 

TRACE: Allows switching among various 
line numbers during execution. 

SWITCH: Allows switching among various 
VO devices either in the program or from the 
keyboard. 

RENUMBER: Allows upward or downward 
renumbering of the numbered line state- 
ments. 

LVAR: Lists program variables and their 
values on your command. 

LLVAR: Same as LVAR, but outputs the in- 
formation to your hardcopy device. 

EDIT: A unique feature in an 8K Basic. Al- 
lows you fo change the internal structure of a 
line wilh the ‘delete’ command. 

ZAPPLE BASIC is unique versatile and 
powerful and up to 20% faster than compara- 


bie Basics. 
TEXT OUTPUT 


P «i PROCESSOR 


TDL's general purpose word processor for 
the Z80. Used in conjunction with the TEXT 
EDITOR and MONITOR, it occupies ЗК of 
core and provides powerful word-processing 
capability, 

TDL's TOP features automatic paging, con- 
catenation and justification, as well as many 
other formatting functions. 

Straightforward entry of the Processor's 
numerous commands directly into the text 
puts you in total control. The output from the 
Editor is then run through the Processor to 
produce output exactly as you have com- 
manded. 

Imagination alone limits the possible appli- 
cations of this word-processor. $50 


PACKAGE А - THE BASIC & SUPERBASIC PACKAGE: Consists of the Zapple Monitor, Zapple 


Text Editor, Macro Assembler, The Text Output Processor and either 8K Basic @ $ 169 


SUPER 


a BASIC 


Our poweriul new 12K Basic Interpreter has 
all the features of Zapple ЕК Basic, plus these 
additions, and many others: 

Allows eleven digit precision including all 
built-in functions as well as SIN and 
АКСТАМ. 

* Multi-line recursive user defined functions. 
* Sophisticated editing and program loading. 
Statements may be tabbed horizontally 
and/or spread over successive lines. 

* AUTO inserts line numbers aulomatically 
into your program. 

A PRINT USING stalement is included 
which allows the format to be specified as to 
either a string or a statement number. 
EXCHANGE interchanges the values of two 
variables al high speed. 

LOADGO allows one program to call in and 
to execute another program. 

CALL allows you to call resident assembly 
language subroutines with any number of 
nument arguments. 

SUPER-BASIC does much more and qual- 
ities as the finest Basic available for micro- 


processors, 595 
THE ZAPPLE 


ЖҮ? TEXT EDITOR 


This omnipotent tool gives you the ability to 
create or to change assembly language pro- 
grams and to facilitate general word process- 
ing. 

Text lines and characters may be located, 
inserted, deleted or changed al will in either 
forward or backward directions via a movable 
internal pointer. 

Control may be effected by 24 alpha nu- 
meric commands which may be strung to- 
gether іп macro-like statements yielding 
superlative editing capability. $35 


* 


Conlact us for hardware systems as well. 
Distribution Rights Available. 


or Super Basic (2 $ 199 
PACKAGE B - THE WORD-PROCESSING PACKAGE: Consists of the Zappie Monitor, the Text 
Output Processor and the Zapple Text Editar ............................... 
PACKAGE C - THE SOFTWARE DEVELOPMENT PACKAGE: Consists of the Zapple Monitor, 
Zapple Text Editor and the Relocating Macro-Assembler .................... 


AH TDL Software is supplied on paper tape in relocatable hex format along with TDL's com- 


prehensive User's Guides and Manual. 


Write for prices on disk or cassette media. 


ORDERING INFORMATION: Send check, money order or BankAmericard, Master Charge 
current number and expiration date. Shipment is usually made via UPS or UPS Blue Label- 
Specify other arrangements ií you wish. Prepaid orders are shipped postpaid. 
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System Description 


The Apple-Il 


To me, a personal computer should be 
small, reliable, convenient to use and inex- 
pensive. 

The Apple-l, my first video oriented 
single board computer, was designed late in 
1975 and sold by word of mouth through- 
out California and later nationwide through 
retail computer stores. | think that the 
Apple-| computer was the first microproces- 
sor system product on the market to com- 
pletely integrate the display generation cir- 
cuitry, microprocessor, memory and power 
supply on the same board. This meant that 
its owner could run the Apple BASIC 
interpreter with no additional electronics 
other than a keyboard and video monitor. 
The Apple-l video computer board was 
originally intended as a television terminal 
product which could also operate in a stand 
alone mode without much in the way of 
memory, although it did have a processor, 
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Photo 1: A color test chart 
showing the 15 shades of 
hue available from the 
Арріе-!! as presented on a 
typical commercial color 
set, using one of several 
RF modulators available 
on the market. The Apple 
BASIC program used to 
generate this color is 
shown in the text portion 
of this split screen 
(graphics апа text) 
display. 


Stephen Wozniak 

Apple Computer Co 

20863 Stevens Creek Blvd B3-C 
Cupertino CA 95014 


space for 8 K bytes of 4 K dynamic memory 
chips, and its shared video generation and 
dynamic memory refresh logic. Apple-l was 
sold as a completely assembled and tested 
processor board with a price under $700 at 
the retail level. 

The latest result of my design activities is 
the Apple-I which is the main subject of 
this system description article. The Apple-H 
builds upon this idea by providing a com- 
puter with more memory capability, a read 
only memory (ROM) BASIC interpreter, 
color video graphics as well as point graphics 
and character graphics, and extended sys- 
tems software. 


Integral Graphics 


A key part of the Apple-Il design is an 
integral video display generator which di- 
rectly accesses the system's programmable 


memory. Screen formatting and cursor con- 
trols are realized in my design in the form of 
about 200 bytes of read only memory which 
are built into the Apple-ll's mask pro- 
grammed 8 K bytes of read only memory. A 
1K byte segment of the processor's main 
memory is dedicated to the display gener- 
ator, although it is also accessible to pro- 
grams. The display transfer rate is the time it 
takes to fully define the contents of this 
segment of memory, and averages about 
1000 characters per second, limited pri- 


marily by the software scrolling routines in 
the system read only memory. 

Since the Apple-Il incorporates this dis- 
play generator as a part of its design, its text 
mode becomes the terminal for the system. 
The display has 24 rows of 40 characters 
displayed on an ordinary black and white or 
color television screen. Each character in the 
Apple-ll design is a 5 by 7 dot matrix, so the 
present version of the system only imple- 
ments upper case characters of the 6 bit 
ASCII subset, as well as the usual numbers 


VIDEO GENERATOR / MEMORY / PROCESSOR TIMING AND CONTROL 


$, , ROW OR 
COLUMN SELECT 


*ROW ANO COLUMN 
ADDRESSES 


E SERIAL 
VIDEO 
DATA ОМТ (GRAPHICS) 


"MUX “= MULTIPLEXER 


VIDEO MODE CONTROL 


TIMING : 
6502 PROCESSOR'S 
Pı CLOCK SHOWING 
WHEN ANO BY WHOM 
MEMORY 15 ACCESSED 


PROCESSOR 
ACCESS AND 
PROGRAM 

EXECUTION 


VIDEO ACCESS 
AND MEMORY 
REFRESH 


Figure Т: А block diagram of the Apple-Il display generator. The generator sneaks into memory on the externally unused phase 
of the 6502 processor's 2 phase clock. The output of the memory is processed (after a 1 clock cycle delay) to produce a net 
video output through a software controlled video multiplexer. The three major modes of operation are: 


Color graphics, in which each 4 bit nybble of the byte is treated as a color definition code by the color generator. 


Character generation in which the 8 bit code is processed with a read only memory to generate a dot matrix pattern which 
is serialized and sent to the video multiplexer. 


Black-white point graphics in which the 8 bit word from memory is used to control the contents of a segment of a 280 by 
160 point grid. 


The timing diagram shows how the basic 1 us processor cycle period is split up into a video memory cycle and a microprocessor 
memory cycle. Since the processor is engaged in internal housekeeping operations during the first (high level) half of a Фу 
perlod, this segment of time can be used by the video generator to sneak into memory. Since all of memory is continuously 
being scanned by the low order bits out of video generator, the entire 48 K byte field (maximum) of dynamic memory is 
refreshed by the video portion of the cycle. (Refreshing of dynamic memory means scanning through all possible low order 
addresses to recharge the internal memory capacitors of the chips.) 
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ТНЕ 


ARIZONA 
Byte Shop of Phoenix-West 
Phoenix, AZ 80529 
1602) 942-7300 


Byte Shop of Phoenix 
Tempe, AZ B4281 
1602) 884-1129 


Desert Data Computer Store 
POB 1334 

Tucson, AZ 85702 

бағу Miller & Bud Ward 


CALIFORNIA 
Byte Shop of Lawndale 
Lawndale, CA 90260 
1213) 371-2421 


The Computer Store 
Santa Monica, CA 90401 
{213} 451-0713 


A-VID Electronics 
Long Beach, CA 90806 
{213} 426-5526 


Вуле Shop of Pasadena 
Pasadena, CA 91101 
(213) 684-3311 


Byte Shop of Tarzana 
Tarzana, CA 91356 
1213) 343-3919 


Byte Shop/Thousand Oaks 
Thousand Oaks, CA 91360 
(805) 497-9595 


Computer Components 
Van Nuys, CA 91411 
(213) 786-7411 


Peopte's Computer Shop 
Sherman Oaks, CA 91423 
(213) 789-7514 


Upland Computer Labs 
Uptand, CA 91786 
(7141 985-1503 


Byte Shop of San Disgo 
Sen Diego, CA 92111 
(714) 565-8008 


Byte Shop of Wastminster 
Westminster, CA 92683 
(7141 894-9131 


The Computer Mart 
Grange, CA 92667 
(714) 633-1222 


Byte Shop of Santa Barbara 
Sants Barbara, CA 93101 
(805) 966-2557 


Byte Shap of San Fernando 
Valley 

Tarzana, CA 93156 

(213) 343-3919 


BASIC 


by 


SOFT 


The "HOW-TO-DO IT" Books for the “DO-IT” Person 


* * Available NOW! ! ! at most computer stores * * 
Science Education Ext. Corp. New York 


Byte Shop of Fresno 
4131 E. McKinley Ave 
Fresno, CA 93703 


Byte Shop of Mountsin View 
Mt. View, CA 94040 
(415) 969-5464 


Byte Shops, Inc. 
Sunnyvale, CA 94086 
(408) 734-9000 


Byte Shop of Palo Alto 
Palo Alto, CA 94306 
(415) 327-8080 


Byte Shop of San Mateo 
San Mateo, CA 94430 
(415) 341-4200 


Byte Shop of Hayward 
Hayward, CA 94541 
(415) 537-BYTE 


The Computer Shack 
San Leandro, CA 94577 
(415) 895-9363 


Byte Shop of Diablo Vallay 
Walnut Creek, CA 94596 
(415) 933-6252 


Byte Shop of Berkeley 
Berkeley, CA 94703 
1415) 845-6366 


Byte Shop of San Rafael 
San Rafael, CA 94901 
(415) 457-9311 


Byte Shop of Santa Clare 
Santa Clara, СА 95051 
1408) 249-4221 


Byte Shop of San Jose 
Sen Jose, CA 85123 
(408! 226-8383 


Byte Shop of Campbell 
San Jose, CA 95124 
(408) 377-4685 


Byte Shop of Sacremento 
Citrus Heights, CA 95610 
(916) 726-2557 


Computerworld Stores 
1309 Court Street 
Redding, CA 96001 
William J. Fraser 


COLORADO 
Byte Shop/Arspahoe Со. 
Englewood, CO 80110 
(303) 761-6232 


The Computer Hut 
Denver, CO 80202 
(303) 573-4895 


Byte Shop of Boulder 
Boulder, CO 80301 
(303) 449-6233 


CONNECTICUT 


The Computer Store 
63 South Main Street 
Windsor Locks, CT 06096 


FLORIDA 
Williams Radio & TV, Inc. 
Jacksonville, FL 32206 
(904) 354-5460 


Byte Shop of Cocoa Beach 
Cocoa Beach, FL 32931 
(305) 784-1881 


Computer Hut 
Miami Lakes, FL 33014 
(305) 821-2667 


Micro Computer Systems & 
Sates 

Pompanc Beach, FL 33068 
{305} 972-6093 


Byte Shop of Miami 
Miami, FL 33155 
(305) 264-ВҮТЕ 


Micro Computer Systems Inc. 
Tampa, FL 33609 
(813) 879-4301 


ILLINOIS 


American Microprocessor 
Equipment & Supply Corp. 
Prairie View, 11. 60069 
{312} 634-0076 


INDIANA 


Graham Electronics 
Indianapolis, IN 46204 
(317) 634-8202 


The Home Computer Store 
indianapolis, IN 46204 
(317) 894-3319 

The Data Domain 
Bloomington, IN 47401 
(812) 334-3607 

Computer Specialists 

W. Lafayette, IN 47906 
(317) 243-1711 


KENTUCKY 


The Data Domain 
Lexington, K Y 40502 
(606! 233-3346 


MARYLANO 
Computer Workshop 
Rockville, МО 20852 
(301) 468-0455 


Potomsc, MD 20854 
(301) 299-9506 


MASSACHUSETTS 
Computer Mart, Inc. 
Waltham, MA 02154 
1617) 899-4540 


Computer Warehouse 
Boston, MA 02215 
(617) 261-2701 


MINNESOTA 
Byte Shop of Eagan 
Eagan, MN 55121 
(612) 452-1841 


MISSOURI 
Computer Systems Center of 
St. Louis Inc. 
Chesterfield, MO 63071 
(314) 576-5020 


Computer Workshop 
Kansas City, MO 64152 
(816) 741-5055 


NEW HAMPSHIRE 
Computer Mart of NH 
Nashua, NH 03060 
1603) 883-2386 


Microcomputers Inc. 
Nashua, NH 03060 
1603)889-1646 


NEW JERSEY 
Hoboken Computer Works 
Hoboken, NJ 07030 
(201) 420-1644 


The Computer Mart of 
New Jersey 

501 Route 27 

Isalin, NJ 08830 


NEW YORK 
The Computer Mart of 
New York 
New York, NY 10001 
1212) 279-1048 


Synchro-Sound Enterprises 
Hollis, NY 11423 
(212) 468-7067 


Computer Mart of Long 
island 

East Meadow, NY 11554 
(516) 79400 

1516) 794-0510 


Byte Shop of Levittown 
Levittown, NY 11756 
(616) 731-8116 


Mini Micro Mart 
Syracuse, N Y 13203 
(315) 422-4467 


OHIO 
Digital Design 
Cincinnati, OH 45243 
(513) 561-6733 


OKLAHOMA 
High Technology 
Oklahoma City, OK 73116 
(405) 842-2021 


OREGON 
Byte Shop of Beaverton 
Beaverton, ОН 97005 
1503) 644-2686 


Byte Shop of Portland 
Portland, OR 97201 
(503) 223-3496 


PENNSYLVANIA 
Byte Shop of Bryn Mawr 
Bryn Mawr, PA 19010 
12151526-7712 


Personal Computer Corp. 
Frazer, РА 19355 
(215) 647-8460 


RHODE ISLAND 
Computer Power tnc. 
Warwick, ВІ 02886 
(401) 738-4477 


SOUTH CAROLINA 
Byte Shop of Columbia 
Columbia, SC 29205 
1803) 771-7824 


TENNESSEE 
Byte Tronics 
Nashville, TN 37203 
1615)329-1979 


Micro Computer Systems 
Knoxville, TN 37922 
1615) 966-9849 


TEXAS 
Micro Store 
Richardson, TX 75080 
1214) 231-1096 


K.A. Electronics 
Dallas, TX 75247 
(2141 634-7870 


Etectrotex 
Houtton, TX 77006 
(713) 526-3456 


Altair Computer Canter 
Houston, TX 77036 
1713) 780-8981 


Interactive Computers 
Houston, TX 77036 
(713) 781-2703 


The Computer Shop 
Vanguard Systems 

6812 San Pedro 

San Antonio, TX 78216 


Southwest Technical 
Products Corp. 

РОВ 32040 

San Antonio, TX 78216 
Gary Kay 


UTAH 
Byte Shon/Salt Lake City 
216 S. State St. 
Salt Lake City. UT 84111 
Bob Bollinder 


VIRGINIA 
Shire Enterprises 
Richmond, VA 23222 
(804) 321-4560 


Virginis Computer Hobbies 
Unlimited 

Richmond, VA 23235 
(804) 276-5056 


WASHINGTON 
Almac/Strom Electronics 
Seattie, WA 98108 
(206) 763-2300 


WISCONSIN 
The Mitwaukee Computer 
Store 
Milwaukee, WI 53213 
(414) 259-9140) 


Microcomp 
Fond Du Lac, WI 54935 
(414) 922-2515 


CANADA 
Trintronics 
Toronto, Ontario 
Canada М5У 121 
(416) 598-0262 


Byte Shop of Vancouver 
Vancouver 9 B.C. 
(604! 736-7221 


The Pacific Computer Store 
Vancouver, B.C. VBR 2J4 
16041 438-Data 


JAPAN 
Byte Shop of Tokyo 
2-9-9 Statdanda 
Chiyodaka, Tokyo 
Kiyotake Ikeda 


WARE 


Written 


in compatible BASIC immediately executable in ANY 


computer with at least 4K, NO other peripherals needed. 


LIBRARY 


This LIBRARY is a complete do it yourself kit. Knowledge of programming not required. EASY to read and USE 


This Library is the most comprehensive work of Its kind to date. VOLUME | 
There are other software books on the market but they are Bookkeeping 
dedicated to computer games. The intention of this work is to allow Games 
the average individual the capability to easily perform useful and Pi $24.95 
productive tasks with a computer. All of the programs contained ictures ...... d du à 
within this Library have been thoroughly tested and executed on 
several systems. Included with each program is a description of the VOLUME II 
program, a list of potential users, instructions for execution and м : 
possible limitations that may arise when running it on various Math & Engineering 
systems. Listed in the limitation section is the amount of memory Plotting & Stat 
that is required to store and execute the program. Basic Statement Def ....... $24.95 
VOLUME Ill 
Advanced Business 
Billing 
Inventory ‚ 
Each program's source code is listed in full detail. These source code Papal ................. $39.95 
listings are not reduced in size but are shown full size for increased 
readability. Almost every program is self instructing and prompts 
the user with all required running data. Immediately following the VOLUME IV 


source code listing for most of the programs is a sample executed General Purpose ........... $9.95 
run of the program. s 


The entire Library is 1100 pages long, chocked full of program 
source code, instructions, conversions, memory requirements, 
examples and much more. ALL are written in compatible BASIC 
executable in 4K MITS, SPHERE, IMS, SWTPC, PDP, etc. BASIC 
compilers available for 8080 & 6800 under $10 elsewhere. 


This Library is destined to become one of the reference bibles for 
the small computer field, due to its versatility and uniqueness and 
the ease of operatiag of the programs it contains. These volumes are 
deductible as a bufiness expense when purchased by a company. 
Send your remittance for prompt delivery, while supplies last. VOLUME V 

Volume discounts are available to qualified dealers. Experimenter ............. $9.95 


FUTURE ADDITION TO THE "BASIC SOFTWARE LIBRARY" 


Volume VI (A Complete Business System - $49.95) General Ledger System - Taxes, Pyrl, 
W-2's, Inventory, Depr., Financial Statements, etc. AVAILABLE MID SUMMER 


Add $1.50 per volume for postage and handling. 


SCIENTIFIC RESEARCH 


1712-B FARMINGTON COURT 
CROFTON МО 21114 
Phone Orders call (806) 638-9194 
Information and Maryland Residents Call (301)-721-1148 


Photo 2: This series of photos shows 
the steps in writing an animated 
BASIC game using the Apple-i com- 
puters BASIC interpreter. This se- 
quence highlights the process of 
writing a paddle versus “wali” game 
where the object of play is to knock 
bricks out of the wall and eventually 
get the ball to go all the way through. 
This game is similar to many seen in 
amusement parks and arcades, and is 
typical of the kind of game which can 
be implemented with Apple-I!'s BA- 
SIC software. Using the split screen 
graphics and text display mode, the 
BASIC statements are shown at the 
bottom of each picture. 


Photo 2a: The first step in any game is 
to generate the uniform color back- 
ground for the action of the game. 
Here we use a blue field. 


Photo 2b: Then we must add a liberal 
dose of obsiacles and field pieces to 
make the problem interesting. For this 
game, the major obstacle is a brick 


and graphics available in standard character 
generator read only memory parts. Assuming 
that the video display is the currently 
assigned system output device, the display is 
accessed through our system software in 
read only memory by using a subroutine 
called COUT which adds text to the screen 
using an automatic scrolling technique. This 
is typical of the many read only memory 
routines which I've incorporated into the 
ROM to provide complex features with 
relatively simple user interfaces. Another 
example of such a software feature is a user 
definable scrolling window. This means that 
the user of the system can pick any of four 
coordinates defining any rectangular subset 
of the viewing area of the video screen as the 
current scrolling zone. The remainder of the 
display will remain frozen and data in the 
window will scroll normally when COUT is 
accessed. This is a most useful feature: For 
example, the user can sel up a game back- 
ground or instruction menu in one part of 
the screen while using the remainder of the 
screen for scrolling the variable data. 

In the text mode, each character position 
may be displayed in normal (white character 
on black background) or inverse, or flashing 
modes. This information is specified by the 
high order bits of each character stored in 
the display memory. The cursor position, for 
example, is indicated by forcing the charac- 
ter at the cursor location to be in the 
flashing mode with inverse video. 

User application programs may switch the 
display mode from character to color graph- 
ics with a single instruction, dividing the 
screen instantly into a patchwork of con- 
trollabie color on a grid of 40 horizontal 
locations by 48 vertical locations. Each cell 
in the grid may be опе of 15 colors, and 
software built into the system read only 
memory can be used to define the color of 
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wall of orangish (color 13) and green- 
ish (color 12) bricks. Later on, since 
we can look at the contents of the 
screen directly, the game algorithm 
will be manipulating these bricks. 


any point as set by X and Y coordinate 
integer values. Photo 1 shows a color scale 
for the 15colors possible, and a simple 
BASIC program which generated the display. 
Here the scrolling window features are used 
to set the color graphics mode in the fixed 
portion of the screen (above) and set the 
text mode of operation in the scrolling 
portion (below). This mixed mode provides 
a 40 by 40 color graphics grid plus four lines 
of scrolling text at the bottom of the screen. 
A routine in the system read only memory 
selects thís mode and sets up the scrolling 
window corresponding to the text portion. 
I've found this mode especially useful to 
BASIC programmers who can write anima- 
lion games like Pong while holding a tradi- 
tional BASIC conversation in the text region 
of the screen. This split screen mode of 
viewing is used for all the color graphics of 
photo 2 as well. 

The same display memory region that is 
used for the text display is used for the color 
graphics. System software routines supplied 
in the read only memory of the processor 
allow users to simply clear the display, select 
colors, plot points, draw horizontal and 
vertical lines, and sense the color values 
presently at specified screen positions. | like 
to think of these system software subrou- 
lines as enhancements to the 6502 instruc- 
tion set for the purposes of display control. 

High resolution graphics is the remaining 
Apple-Il display mode. This mode of display 
is set up by system software routines which 
are delivered with the computer, but are not 
built into the system read only memory. 
(Even with 8K bytes for the read only 
memory space, there sometimes isn't enough 


Photo 2c: Next, we must of course 
add a paddle, here created with а 
deeper yellowish orange (color 9) hue. 
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Photo 2d: Then, since no video court 
game is complete without a ball we 
must add a square "ball" to the 


program, and set up some of the 
parameters of its motion. 


room to fit all the needed features.) In the 
high resolution mode, 8 K bytes of main 
memory store the data for a display of 
280 horizontal dot positions by 192 vertical 
dot positions; so to allow enough room for 
some BASIC software to play games with 
this mode the system requires at least 12 K 
of memory. If a color television is used with 
this high resolution mode, the available 
colors are black, white, violet and green. А 
mixed mode with 160 rows of 280 dots plus 
four lines of scrolling text can also be set up. 
Applications of the high resolution graphics 
modes include game boards, mazes, maps, 
plots and histograms, user definable char- 
acter sets, and games like Space War in its 
original animation graphics versions. 


Some Details 


All the Apple-Il video modes work iden- 
tically, using a common clock timing chain 
which is shared by the processor, memory 
refresh and video generation logic. During 
each microprocessor clock cycle's 4 clock 
pulse, an address is specified by the video 
circuits and directed to the programmable 
memory of the system through the address 
multiplexor (MUX) of figure 1. Display data 
is received by the three forms of video data 
generators toward the end of the ^ pulse, 
and this data is then latched for use during 
the entire next clock cycle. Since all this 
action occurs during the d pulse which 
lasts 500 ns, the video generator is able to 
take over the access to the memory at a time 
when the 6502 processor is busy with 
internal housekeeping and processing opera- 
tions which leave the data bus free. During 
the Фә pulse, when the processor takes 
command of the bus, the programmable 
memory of the system is used by the 
executing program as if the video generator 


didn't exist at all. Because the integrated 
display design uses this direct memory access 
technique without stealing processor cycles, 
it is possible to program accurate and pre- 
dictable timing loops in software as if no 
DMA were present in the system. 


Memory 


It is alleged in the Santa Clara (Silicon) 
Valley that the microprocessor was invented 
to sell programmable and read only memory 
chips. It certainly has been the case that one 
microprocessor in the past would often 
support hundreds of memory chips, but 
times change. Technology has since 
bestowed upon us the 4 K bit and 16 K bit 
dynamic programmable memory chips. 

Apple-I| was designed to operate with the 
16 pin dynamic programmable memory 
parts, which come in 4 K and 16 K versions 
which are (with some subtleties) pin for pin 
compatible. 

The Apple-li board is supplied with 
sockets for three blocks of memory, each of 
which may be configured to use either 4 K 
or 16K dynamic programmable memory 
parts, with intermixing allowed. This means 
that if you were to purchase an Apple with 
4 K bytes of memory and later want to add 
16 K bytes, there is no need to scrap the 4 K 
chips. 

Dynamic memories have one design 
characteristic which is not present in the 
simpler (but more expensive) static memo- 
ries. This is the fact that they use capacitive 
storage elements built into the chips which 
must be periodically recharged (“ге- 
freshed") to prevent the information from 
disappearing. 

One of the elegant simplifications 
provided by a system such as the Apple-{l 
with its built-in display is the fact that 
refreshing the entire memory address 
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Photo 2e: Finally, the last 
steps in finesse are the 
score displays and related 
captions which complete 
the game. This game is 
controlled by using one of 
the analog inputs of the 
Арріе-1! to determine the 
index of the current loca- 
tion of the paddle, so that 
by twisting the pot the 
paddle is moved; the 
speaker output is used to 
generate a sound burst 
when the ball hits the pad- 
die or wall. 
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Photo 3: Two examples of the Apple BASIC interpreter, in the form of programs with several lines of execution results. (a) The 
interpreter hus a symbolic trace feature which allows dumping of named variables whenever a change occurs. This simple 
program illustrates this "DSP" command with a simple computational program. (b) A similar debugging feature of Steve 
Wozniak х Apple BASIC interpreter is а method of running the interpreter with a statement number trace, by giving a TRACE 
command instead of RUN in the command mode of the interpreter, This enables one to fuirly quickly debug a BASIC program 
by examining ils effect on variables or its course of evolution through statement numbers, 


space of dynamic memory chips is inherent 
in the operation of the video display genera- 
Lor. On successive pulses of the vidco dis- 
play, it cycles through all the low order 
addresses of the memories as the memory is 
scanned to generate the video image. But 
scanning through the addresses within the 
maximum allowable time is the algorithm 
used to accomplish the required refreshing 
of the memories; so with this video genera- 
tor integral to the computer, refreshing of 
the memories happens to come for free and 
is totally transparent іп the user with no 
extended, missing or delayed cycles. This 
characteristic is sometimes called "hidden 
refresh." 


Standard Peripherals 


| designed the Apple-il to come with a set 
of standard peripherals, in order lo fil my 
concept of a personal computer. In addition 
lo the video display, color graphics and high 
resolution graphics, this design includes a 
keyboard interface, audio cassette interface, 
four analog game paddle inpuls (for user 
supplied potentiometers which vary a re- 
sistance which the processor measures), 
three switch inputs, four 1 bil annunciator 
outputs, and суеп an audio output to a 
speaker, Also part of the Apple-Il design is 
an 8 slot motherboard [ог EO which has a 
fully buffered bus, prioritized interrupts, 
two prioritized direct memory access (ОМА) 
schemes, and address decoding at the indivi- 
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dual slots so that multiple bit address de- 
coders are not required on peripheral boards. 

The Арріс-ІІ cassette interface is simple, 
fast, and | think most reliable. The data 
transfer rate averages over 180 bytes per 
second, and the recording scheme is com- 
patible with the interface used with the 
Apple-1. This tape recording method can be 
used with any inexpensive recorder, but as 
with any such use of audio media only high 
quality tapes should be used in order to 
avoid problems due to dropouts from poor 
oxide coatings on the tapes. In the Apple 
audio cassette interface, timing is performed 
by software which 1s referenced to rhe 
system clock. А zero bit is defined as a full 
cycle of a 2000 H2 signal (500 us long), while 
a one bit is defined as a full cycle of a 
1000 Hz signal (1 ms long). While reading data, 
full cycles are sampled, never half cycles, a 
method which tends to provide immunity to 
DC offset and other forms of distortion. AII 
the саѕѕепс management routines are avail- 
able Lo user programs as subroutine calls 
from assembly language directly, or through 
hooks in the BASIC interpreter. 

The Арріе-11 analog game control paddle 
circuils are based upon inexpensive timer 
chips of the 555 type. I’ve used a quad timer 
of this type, called the 553, as shown in 
figure 2. To read the value of resistance on 
the paddie's potentiometer, the timer is 
slrobed under software control using rou- 
tines in the system read anly memory. The 
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Photo 4: Far from being limited to interpretive integer BASIC, the Apple-Il includes some powerful debugging and software 
development aids at the machine language level. Here at (a) is an example of its dissassembler mode of operation, invoked by the 
L command following an address in hexadecimal. A corresponding nonsymbolic assembler program will perform transformations 
in the other direction from text sources. Here at (6) is an example of the instruction trace command, which allows a machine 
language program to be followed mnemonically via dynumic disassembly, with register and condition code contents indicated 


after each instruction. 


input routine then enters a loop which 
counts the length of the timer output pulse, 
which is a function of the paddle potentiom- 
eter's setting. To prevent endless loops if a 
wire breaks, the paddle scan routines exit at 
the maximum count of 255, The resolution 
of the loop is 12 us per count. 

One memory address is dedicated to the 
audio output port which drives a speaker. 
When this memory location is referenced 
from a program, with either a read or a write 
operation, the speaker drive line is toggled. 
Generating tones requires continuous 
speaker toggling by this method, at an 
audible rate. The cassette output port works 
in a similar (toggle) fashion to generale 
audio tones for the tape. The annunciator 
outputs each have two corresponding ad- 
dresses, with one used to set the output and 
the second used to clear the outputs. Switch, 
paddle and cassette inputs place their data 
on the system bus in the sign bit position 
when their corresponding addresses are refer- 
enced; this choice of wiring enables software 
to test the state of the bit directly with a 
conditional branch instruction of the 6502 
processor, 


Apple BASIC 


Apple-li comes with an Apple BASIC 
interpreter in the mask programmed read 
only memories of the system. There is no 
need to load it off tape, nor to dedicate any 


programmable memory for it. It’s always 
there and it is impossible to accidentally 
clobber it, This BASIC is essentially similar 
to any BASIC with the exceptions that it 
only implements 16 bit fixed point arithme- 
tic. It also features some unique language 
extensions to take advantage of the Apple-ll 
hardware features such as color graphics and 
їо provide conveniences in the form of 
debugging aids. 1% is intended primarily for 
games and educational uses. 

А monitor command puts you into 
BASIC mode, which is indicated on the 
screen by a prompt character, “>”, 
Memory limits for BASIC source programs 
and data are set automatically at the time of 
entry, but these limits may be varied by user 
commands. While in BASIC mode, state- 
ments are entered on the current system 
input device, which is normally the key- 
board. 

Apple-l] BASIC is implemented as a 
translator-interpreter combination. When a 
line is read from the input device, the 
translator analyzes it and generates a more 
efficient internal language facsimile. Syntax 
errors are detected at this time. The “nouns” 
of this internal language are variable names, 
integer constants (preconverted to binary for 
execution speed enhancement), and string 
constants. The "verbs" are 1 byte tokens 
substituted for keywords, operators and 
delimiters. Because the translator dis- 
linguishes syntax, different verbs are as 
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Figure 2: How to make a 1 bit measurement of an analog parameter for 
games (or perhaps we should say "2 bit"). Basically, a 555 style timing 
element is set up so that it can be triggered by a | bit output port. After 
triggering the oneshot, the processor enters a timing loop continuously testing 
the 1 bit input part until the end of the oneshot's cycle, which is controlled 


by the game parameter potentiometer. 


The result is an integer count 


developed by the timing loop which gives a measure of how long the oneshot 
pulse lasted, and hence a measure of the position of the input potentiometer. 
Apple-i implements four of these resistance measuring ports (which have 
plenty of accuracy for game contexts with graphics display feedback but are 
hardíy not to be interpreted as having any absolute accuracy independent of 


hand-eye coordination). 


Author's Note 


So as not to slight their 
efforts, | would like to 
thank Allen Baum for 
originating the Арріе-11 
debug software, Doug 
Kraul for helpful sugges- 
tions on the /O structure, 
and Randy Wigginton and 
Chris Espinosa for many 
long and late hours testing 
the Apple BASIC....SW 


signed to different usages of the same 
symbol. For example, three distinct verbs 
represent the word PRINT, depending on 
whether it is immediately followed by a 
string source, an arithmetic expression or 
nothing. Thus this distinction need not be 
made at execution time. For each verb there 
exists a subroutine to perform that specific 
action. Listing a program actually involves 
decompiling the internal language back to 
BASIC source code. Those statements with 
line numbers are stored as part of the user 
program, while those without line numbers 
are executed immediately. If desired, the 
Apple BASIC interpreter’s editing functions 
can be set to generate line numbers auto- 
matically. Although some commands are 
valid only for immediate execution and 
others only for programmed execution, most 
can be employed in both ways. In the 
BASIC source programs, multiple statements 
may reside on the same line, separated by 
colons (‘:’). 

BASIC language statements аге stored in 
user memory as they are accepted and 
variables are allocated space the first time 
they are encountered during immediate or 
programmed execution. When a program 
terminates, whether by completion, inter- 
ruption or error conditions, all variables are 
preserved. Programs may be interrupted in 
execution by typing an ASCII control C; it is 
then possible to examine and modify a few 


42 


variables in immediate mode, then continue 
execution at the point of interruption by 
typing the CONtinue command. BASIC pro- 
vides the line number of the statement as the 
point of interruption when this sequence is 
used. The entire variable space is cleared to 
zero when BASIC is initialized by the CLR 
command, and prior to executing the RUIN 
command. (It is possible to carry variables 
from one program to another, but to initiate 
the second program a GOTO command must 
be used instead of RUN in order to override 
the automatic clear at the beginning of 
execution of a new program.) 

The interpreter consists of a standard 
expression evaluator and a symbol table 
routine for allocating variable storage similar 
to those described by Prof Maurer in his 2 
part series in the February and March 1976 
issues of BYTE. As statements are scanned, 
nouns and verbs are encountered. Variable 
names result in calls to the symbol table 
routine which pushes address and length 
information on the noun stack (operand 
stack). Constants are pushed directly onto 
this stack. Verbs are pushed onto the verb 
stack (operator stack) after popping and 
executing any verbs of greater priority. A 
verb is executed by cailing its associated 
subroutine. Tables define priorities and rou- 
line entry addresses for all verbs. Keywords 
such as THEN or STEP, and delimiters such 
as commas and parentheses, are dealt with 
just as though they were arithmetic opera- 
tors, Verb routines obtain their arguments 
from the noun stack, Because verbs such as 
parentheses tend sometimes to be of low, 
and other times of high priority, each verb is 
actually assigned two priorities (left hand- 
right hand). One represents its tendency to 
force execution of other verbs, the second 
its tendency to be executed. 


Interactive Monitor 


The entry into BASIC, as well as other 
user oriented features of the Apple-ll, is 
provided by an interactive keyboard monitor 
which serves as an aid 1o writing and 
debugging machine language programs for 
the 6502 processor of the system. The user 
enters commands from the keyboard speci- 
fying data and address parameters in hexa- 
decimal. Multiple commands are permitted 
on the same line and editing features faciii- 
tate error correction. | completely wrote and 
debugged Apple BASIC using the monitor as 
my only software development tool, It was 
of course the first hand assembled program | 
wrote for the system. In addition to the 
direct monitor commands, a number of 
subroutines were included in the Apple-Il's 
mask programmed system read only memory 


Sweet Sixteen Calling Sequence: 


20 89 ға 
cn, ae” —M— 
JSA SWEET 16 6502 
SWEETI6 OP CODES SWEET1& CODE 
RETURN 
{leave 6502 OP CODE 


direct execution) 


{reenter direct 


6502 execution) 


SWEET16 OP CODES {16 Bit Operands, 275 Complement Arithmetic) 


Op Instr Op 

Code Length Description Code Length Description 
00 1 Return to 6502 mode --- 

01 2 Branch always 1H 3 Н--2 byte constant (Load register immediate) 
02 2 Branch no carry 2R 1 ACC-R 

03 2 Branch on carry 3R 1 ACC—R 

04 2 Branch on positive аң 1 АСС—@Н,Н-Н+1 

05 2 Branch on negative SR 1 ACC—GR, R-R+1 

06 2 Branch if equal 6R 1 ACC~@R double 

07 2 Branch not equal 7R 1 ACC—@R double 

08 2 Branch on negative 1 BR 1 R—R-1, ACC-@R Ipop! 
09 2 Branch not negative 1 9H 1 А-А –1, ACC—GR 

ОА 1 Break to monitor AR 1 ACC~@R {pop} double 

DB 1 No operation BR 1 COMPARE ACC to R 

oc 1 Ма operation CH 1 ACC—ACCTR 

00 1 Мо aperation DR 1 АСС--АСС-Н 

DE 1 No operation ER 1 R-R+1 

ОЕ 1 No operation FR 1 R-R~1 

Notes. 


1. All branches are followed by a 1 byte relative displacement. Works identically to 


6502 branches. 


2. Only ADD, SUB and COMPARE can set carry. 


3. Notation: 


R = а 16 bit "register" operand designation, one of 18 labelled O to 15 


(decimall, О to F {hexadecimal}. 
ACC = register operand RO. 


@R = indirect reference, using the register A as the pointer. 


| = assignment of values. 
4. Length of instructions: 


Branches are always two bytes: op code followed by relative displacement. 
Load register immediate (1R} is three bytes: the hexadecimal op code 10 
to 1F followed by the 2 byte literal value of a 16 bit number. 


АП other instructions are one byte in length. 


to provide easy access lo hardware Features. 
These are the service routines which are used 
by the monitor, аз well as BASIC and any 
user routines you care to code. 


The Story of Sweet Sixteen 


While writing Apple BASIC, | ran into the 
problem of manipulating ihe 16 bit pointer 
data and its arithmetic in an 8 bit machine. 

My solution to this problem of handling 
16 bit data, noLably pointers, with an 8 bit 
microprocessor Was to implement à NON- 
existent 16 bit processor in software, inler- 
preter fashion, which | refer lo as SWEET I6. 

SWEET 16 contains sixteen internal 16 bit 
registers, actually the first 32 bytes in main 
memory, labelled RO through R15. RO is 
defined as the accumulator, RIS as the 
program counter, and R14 as a status reg- 
ister, R13 stores the result of all COM- 
PARE operations for branch testing. The 


user accesses ӘМЕЕТІб with a subroutine 
call to hexadecimal address F689, Bytes 
stored afler (he subroutine call are thereafter 
interpreted and executed by SWEETI16. Опе 
of SWEETI6's commands returns the user 
back to 6502 mode, even restoring the 
original register contents. 

Implemented in only 300 bytes of code, 
SWEET16 has a very simple instruction set 
tailored to operations such as memory 
moves and stack manipulation. Most op 
codes are only one byte long, but since she 
runs approximately ten times slower than 
equivalent 6502 code, SWEETIG shouid be 
employed only when code is at a premium 
or execulion speed is not. As an example of 
her usefulness, | have estimated that about 
| K bytes could be weeded out of my 5 К 
byte Apple-11 BASIC interpreter with no 
observable performance degradation by 
selectively applying SWEET16.— 
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The Apple-if monitor reud 
only memary also contains 
an dnterpreier | program 
called | SWEETIG | which 
can be used from machine 
language programs to im- 
plement 16 bit arithmetic 
operations. This facility 
can prove quite useful, for 
example, in cafculating ad- 
dresses, and serves as an 
extension of the instruc- 
tion set of the 6502 which 
is reached by the {SR 
SWEETIO escape sequence 
in code, 


Continued from page 32 


Byte Use 
0,1 State 1 
2,3 State 2 
{n—1} *2, 

{1—1} "243 Staten 


Figure 2: State spuce 
madel in matrix represen- 
шпон. The model can be 
described by an n by m 
matrix, The number. of 
stgles in ithe model is n 


und the mumber of input 
types is m. Euch element 
describes (he output re- 
sponse and the new cur- 


Currant 
State Input Observation 
A B c 

output: output: output: 
response А response B response С 

R 
new current new current | new current 
state: R state: R state: R 
output output. оларын! 
respanse А response B response C 

5 
new current new current | new current 
state: 5 state: 5 state: 5 
nutput: output: output: 
response A response B response C 

т 


new current 
state: T 


new current 
state: T 


new current 
state: T 


rent чине to which the 
nexi move is made, 


current state = 5 


now complete іп the definition of the 
mulation types desired in our. evolution 
simulation. 


The State Space Model 
and 115 Computer Representation 


We now have sulficient knowledge to 
begin examining the computer implementa- 
tion af this artificial intelligence by simu- 
Гао evolution. Although the discussion will 
tend Lo be general, the emphasis is on using 
the technique as а lwo symbol pattern 
recognition. game. This game would then 
allow the computer programmer lo expe. i- 
ment on his/her own sysiem with predicting 
primes, earthquakes, peuple or any of the 
virtually limitiess areas of. pattern recogni- 
lion and feature extraction. Those program- 
mers with a more extensive background. in 
mathematics and automata theory and with 
larger computer facilities ab their. disposal 
may wank to allempt тоге sophisticated 
programs with many symbol pallern recogni- 
tion, advanced. evolutionary. techniques, or 
even using the intelligence of the program 10 
improve upon the intelligence process. 

The most important design decision for 


Bit Use 


5 Output response type: 
on is response type 1 
off is response type 0 


1-7 New current state, 


Table 1: The representation that is used in the compiler model for the 2 
symbol pattern recognition, Table ішік the memory allocation tor the matrix. 
Each state пах two bytes with which to work. Euch byte is broken into мо 
sections as shown in lubie Ib, Bit | ix used to signily the output response 
type, either response О or 1, The remaining seven bits аке used to indicate the 


new current state. 
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the program is the representation method of 
the model. Figure 2 shows that the model 
сап be represented. as an n by m matrix 
where n is the number of states in the model 
and m is the number of input types. Each 
element on the matrix consists of Lwo pieces 
of information, a symbol to culpul and the 
next current state, Thus, if the model is 
currently al state 5 and input symbol type В 
occurs, then row 5 and column B of the 
matrix defines the output response and the 
пехі current state. 

Alt least five other pieces of information 
must also be maintained For the model, 
namely the first state, second state, the 
current state, value and the number of states 
currently in the model. The current state is 
used Lo derive the model's next response. 
The first state, second state and value are 
used һу the evolution process when the 
model musi be driven by historical data, as 
when determining which of the offspring 
during mutation is the best, The number of 
states. currently in the machine is also used 
by the mutation or evolution routines, as 
will be seen later. 

Table | details a workable representation 
of a two symbol pattern recognition model 
for a small computer. Each element in the n 
by m matrix consists of lwo bytes, One byte 
fur cach possible transition. For both byles, 
the high order bit determines the output 
symbol. For example, high order bil on 
could mean "next number is prime,” or "ап 
earthquake will occur next,” or “the op- 
ponent will next say true." High order bit 
off would of course mean the opposite. The 
olher seven. bits in the byte contain the 
relative number of the next current state, 
slate numbers ranging from U to 127. De- 
coding the model te make a prediction is 


Check these features ... 


ACCESS TIME — 450ns No wait states 
FULLY BUFFERED — for BUS reliability 


SOFTWARE — Diagnostic provided 


* KIT — With IC Sockets ..... serete 1920] 
ә KIT — Without Sockets .......... . $225 
Solder chips directly to PCB 
е ASSEMBLED — With Sockets ...,.. 5295 


е ASSEMBLED — Without Sockets. ... 5280 


easily done on most microprocessors and a 
typical sequence of instructions would be: 


1. Load current state number into 
accumulator. 

2. Shift left one place (equivalent to 
multiplying by 2). 

3. Add input symbol type (a 0 or a 1). 

4, The result of step 3 is the relative 
number from the beginning of the 
model of the byte representing the 
transition to be taken. Load this 
relative byte into the accumulator. 

Sa. If high order bit is on, then the 
response (prediction) is type 1. 

5b. If high order bit is off, then the 
response is type 0. 

6. "AND" accumulator with hexadeci- 
mal 7F; the result is the new cur- 
rent state. 


Part 1 of this article has described the 
general overall workings of the simulated 
evolution technique. Using the knowledge 
thus far presented, the reader is prepared to 
write his/her own artificial intelligence pro- 
gram for predicting earthquakes, primes or 
even people. Next month this discussion 
will continue with a description of the im- 
plementation of a predictive game with 
which the readers can experiment. 


FRANKLIN ELECTRIC Co. 


altair - IMSAI - S-100 BUS 
PLUG COMPATIBLE 


LOW POWER CHIPS — for long life and low power drain 
MEMORY WRITE PROTECT — Hardware, 2K segments 
POWER REGULATION — 4 Regulators for reliability 
ADDRESS SELECT — ІК boundaries - Dip. Switch 

LED MEMORY SELECT INDICATOR — Visual Check 
LED MEMORY PROTECT INDICATOR — Visual Check 
BATTERY BACKUP PROVISION — Saves memory during power failure 
OUTPUT DISABLE — Switch selectable for transparent loader application 

P.C. BOARD — Quality G10 material with solder mask both sides and silkscreen 


Name аьаа ааа. I 
(I REM. 5—ME 7 e 
Enclosedis$ Сһеск O Money Order 10 
Bit! my BankAmericard C}: Master Charge O: Card No. 
Exp. Date Interbank No. 
Signature 


Handling and Postage $2.50. California Residents add 6% sales tax. 


FRANKLIN ELECTRIC Co. 


733 LAKEFIELO ROAD 


WESTLAKE VILLAGE, CA 91361 | 
(805) 497-7755 


The & 
fabulous Phi-Deck family 


of 5cassette transports 
und er $1 00 in quantities of 10 


Featuring: 
* Die-cast frames 
* Remote controllable 


* + Precise, fast head 
к |, engage/disengage 
bad • Quick braking 


• FF/rewind 120 ips 

* Speed ranges from 
4 to 20 ips 

Electronic packages and mag heads for most applications 
For application in: 


„А. 


1. Micro processing 7. Security/automatic warning 

2. Data systems 
recording/logging/storage 8. Test applications 

3. Programming 9. Audio visual/education 

4. Instrumentation 10. Telephone interconnect 

5. Industrial Control 11. Hi-Fi 

6. RS232 Data storage 12. Point of sale 


е 
971 Tiiple] A Division of the Economy Co. b-A 


І 4605 М. Stiles Р.О. Box 25308 ! 
| Oklahoma City, Oklahoma 73125 (405) 521-9000 | 
| 0 1 am interested in application по. ~ | 
| (Have Representative call Г] Send application notes 1 
| Name д  — Title | 
| Company Name 1 
Address 
| city State Zip | 


L. Phone Number 
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A New Low for Paper Tape Reader Prices 


Personal use review by 
Daniel Fylstra 
Hamilton Hail C-23 
Harvard Business School 
Boston MA 02163 


Now you can add a paper tape reader 
to your personal computer for only 
$32.50. The new RAECO TPR-1 is a 
"pull through" type optical paper Lape 
reader using normal ambient light and na 
moving parts. À machined tape guide 
makes it relatively easy to pull tape 
smoothly through the unit. Although the 
reader works best with opaque (black) 
paper tape, it can be used with a little 
care to read the buff-colored tape 


пел 


designed for mechanical readers. The 
unit is easily interfaced to any processor 
through an 8 bit parallel 10 port, with а 
READY (or READY } signal to indicate 
the presence of valid data. Since the unit 
has three-state output buffers controlled 
by a separate ENABLE line, it theoreti- 
cally could be connected directly to a 
data bus. 

The TPR-1 was below my price 
threshold for a paper tape capability, so 
| ordered one for use with my KIM-1. 
RAECO gave me unusually prompt 
service, less than one week, during Lhe 
busy Christmas season, Instructions 
supplied with the TPR-1 were clear and 
complete, and in less than two hours 1 
had connected the unit to my system, 
After carefully positioning the desk lamp 
| was using as a light source, | subjected 
the TPR-1 to the paper tape reader ‘‘acid 
test," loading Tom  Pittman's Tiny 
BASIC, a fairly lengthy program, from a 
buff-colored, fan-folded paper tape. Sure 
enough, | was able to load the program 
with only one retry after a checksum 
error, 

RAECO has done an excellent job of 
bringing a paper tape reader capability to 
the personal computing user at a new 
low price. The RAECO TPR-1, as- 
sembled and tested, $32.50 (optional 
case, as pictured, $5 extra), from 
RAECO, Box 14, Readville МА 02137,8 


RCA Has Just Published a New Product 
Guide to its CMOS-B Series of 
Integrated Circuits 


А 24 page product guide, COS-278F, 
COS/MOS-B Series, The new standard in 
CMOS digital logic, is now available from 
RCA Solid State Division, The booklet 
describes RCA's B series of COS/MOS 
high-voltage integrated circuits. All B 
series devices are tested [о vollages as 
high as 22V and have an absolute 
maximum DC supply voitage rating of 
20 V. The comparable rating for the 
traditional A series is 15 V. 

The product guide contains a descrip- 
tion of the features and benefits of the B 
series, lunction classification chart, func- 
tion selection chart, standardized static 
electrical characteristics, and function 
diagrams for 120 B series types, includ- 
ing buffered and unbutfered versions. 
Special information on seven standard 
timing circuits is also included. Copies ol 
the COS-278F may be obtained by 
writing to RCA Solid State Division, 
POB 3200, Somerville NJ 08876.. 
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Zilog's Z-80A at 4 MHz 


At its new manufacturing facility in 
Cupertino CA, Zilog announced the 
manufacture of the 2-80А microproces- 
sor on February 24 1977. The Z-80A is 
a faster microprocessor than the Z-80 
and is pin and software compatible with 
the 7-80, The 7-80А has a standard 
clock rate of 4 MHz which is made 
possible by a new technology developed 
by Zilog. Single quantity prices quoted 
at the press conference were $65 for the 
ceramic package, and $59 for the plastic 
package. The Z-80A will become Zilog's 
standard microprocessor. However, the 
present 2-80 at a clock rate of 2.5 MHz 
will be continued at a reduced price. 

According to Zilog, the 2-80A is 
considered to be the fastest standard 
microprocessor. Its instruction cycle is 1 
ms, and its throughput is 60% above the 
throughput of the 7-80. It became 
available in production quantities in late 
March, 1977. For more information 
write to Zilog, 10460 Bubb Rd, 
Cupertino СА 95014, (408) 446-4666. 


Want Megabyte Megalomania? 


Here is an inexpensive way to achieve 
a 32 megabyle mass storage system for 
use in filing fois of data. The product is 
the Model 5200 Carousel tape cartridge 
system by National Computer Systems, 
4401 W 76th St, Minneapolis MN 55435. 
What does inexpensive mean? іп this 
context, it means that $3215 (їп quan- 
tities of 50) purchases you a single 
Carousel engineered for use with mini- 
computers or microcomputers, using à 
built-in dual microprocessor formatter 
which provides interfacing disciplines, 
handles housekeeping functions for the 
storage device, and reduces the user 
computer's driving software require- 
ments Lo command information and data 
transfer, 

This machine is designed for unat- 
tended operation. All the mechanical 
operations of indexing the cartridge posi- 
tions, loading, processing data and un- 
loading are done automatically. This 
means thal data can be copied, files 
sorted, information updated and reports 


INTRODUCING THE COMPLETE 
CHALLENGER SYSTEM. 


0515 DREAM MACHINE 
is a totally integrated computer system. 


Imagine a system complete with terminal, CPU, memory, 
floppy disk, software, and all the little necessities to make it 
work together immediately. Now imagine this complete system 
available not only fully assembled, but priced much lower than 
anyone else's kit. What you are dreaming of is OSI's "new" 
Challenger System! 

In the configuration shown above, the Challenger includes 
everything an end user needs for a complete small computer 
system. All you add is 110 VAC power and a desk to put it on. 

This fully-assembled system includes: 


HARDWARE: 

OSI Challenger 65 with 16K НАМ, serial interface, system 
monitor PROM, and floppy disk bootstrap PROM. 

OSI Challenger single drive floppy disk formatted for 250K 
bytes storage per diskette surface. 

Stand-alone terminal and Sanyo monitor for 16 lines of 64 
characters at 2400 baud (other terminal options are available). 

And all interconnecting cables! 


SOFTWARE: 

2 diskettes containing over 100,000 bytes of software in- 
cluding OSI's powerful Disk Operating System with variable 
length sectors. 6502 DISK BASED RESIDENT ASSEMBLER/ 
EDITOR! A totally interactive Assembler/Editor which as- 
sembles up to 600 lines a minute and is completely compatible 
with MOS Technology's Cross Assembler format. This program 
also contains a powerful disk-based line editor with commands 
for general text editing. OSI'S EXTENDED MONITOR: A power- 
ful machine language debugging and utilities package including 
a Disassembler which is format compatible with the Assembler! 
OSI 8502 8K BASIC FOR DISK BY MICROSOFT: This powerful 
BASIC has all the features of Altair" 8K BASIC for the 8080 
plus higher speed and disk storage. And it comes complete 
with a BASIC program library. 


DOCUMENTATION AND SUPPORT: 

We include over 600 pages of hardware, software, program- 
ming, and operation manuals. The Challenger is based on the 
well-proven OSI 400 system. The over 2,000 OSI 400s and 
Challengers now in use assure continuing hardware and soft- 
ware support for this system for years to come! 


EXPANDABILITY: 

The Challenger System can now be expanded to 192K of 
RAM and 16K of I/O and ROM. There are over 13 accessory 
boards including A/D, D/A, parallel and serial 1/0, cassette 
interfaces, a dual drive floppy, a video graphics display, several 
RAM and PROM boards, and multiple-processor configurations. 


APPLICATIONS: 

The Challenger system is complete, fully assembled and 
configured so that the Disk Operating System can be booted 
in immediately on system power-up. Even a relatively inex- 
perienced operator can have a complex BASIC program on-line 
just seconds after the system is turned on. The ease of use, 
high reliability, and large library of standard BASIC applica- 
tions programs make the OSI Challenger System the first 
practical and affordable small computer system for small 
business, educational institutions, labs, and the personal 
computerist. 


PRICES: 
Challenger System, complete as stated above with terminal 


and monitor $259900 


As above without terminal. Specify RS-232 or 20ma loop 
and baud rate $209900 
IMPORTANT NOTE: 


One of the most important features of the Challenger System 
is that it is not really "new". OSI has been delivering the basic 
circuitry of the Challenger since November 1975 and the floppy 
disk since June 1976. The only thing new is the total integration 
of the components as a complete, simple to use, fully-assem- 
bled, small computer system. 

For more free information and the address of the OSI 
Computer Dealer or representative in your area, write to: 
051; Dept. S; Hiram, Ohio 44234 or enclose $1.00 for the full 
OSI catalog which contains kits from $134 and fully assembled 
computers from $439. 


Ohio Scientific Instruments 
11679 Hayden Street, Dept. S, Hiram, Ohio 44234 


spooled without operator intervention. 
Put this device together with an 51-11, 
DEC's timesharing operating systems, 
multiple terminal ports, and a school or 
business will have a very jnexpensive 
data processing system with lots of 
usable mass storage. Usable ín this case 
means 8000 bytes per second data trans- 
fer rate to the 3M style cartridges, search 
speed of 120 inches per second (3.1 
meters per second) and rewind speed of 
180 inches per second {4.6 meters per 
second). This translates (assuming a 300 
foot (91 meter) 3M cartridge tape capac- 
ity) into a maximum access time of 20 
seconds for any given cartridge, assuming 
thal you are al the last block on that 
cartridge and you have to rewind to get 
to the first block. Indexing from car- 
tridge to cartridge takes 4.25 seconds, so 
making the assumption that we can 
index in either direction, the worst case 
access Lime to a given block would be: 


Rewind from last block, present cartridge 


Step eight times 4.25 x 8= 


disks and the whole works. The single 
quantity price of this Carousel drive will 
most likely fit within the “conceivable” 
personal computing budget of the high 
level management person such as thís 
fellow (or owner of a small business with 
potential commercial applications). 

But more important, to those of us 
who have far more limited budgets, is 
the inspiration provided by this concept 
of the multiple cartridge mechanism. 
Why not do the same thing with Philips 
casseltes for less money, perhaps with 
fewer units of the media? Or even 
consider a simpler mechanism with fewer 
cartridges used by the personal computer 
experimenter on a lower budget? Just 
the very concept of a 3M drive with the 
1/4 inch tape cartridges is enough to 
excite the personal user, since it provides 
the potential for 2 million bytes per 
cartridge, electronically controllable 
with fast access Lo any block.w 


20 seconds (180 ips, 300 feet) 
34 seconds 


Search forward to last block, new cartridge 30 seconds (120 ips, 300 feet) 


Does This Have Any Relevance 
to the Individual? 


Yes and no. Yes, in the fact that for 
some individuals, the price is well within 
budget. We all know of people who have 
full fledged minicomputer systems as 
their personal computers, One example 
is a data processing vice president of a 
large East Coast bank who has a 
PDP-11/40 in his home with hard surface 


84 seconds 


Expansion of Capacity 


Latest word from Texas Instruments 
in Dallas is announcement of an increase 
in the programmabie memory and data 
capacity of the SR-60 desk top calcu- 
lator, This machine is now available with 
up to 5760 steps of programming with 
430 data registers — almost enough 


capacity to wonder whether or not it is 
really a calculator as opposed to a full 
fledged computer. For all that capacity 
in the new form, vou'l pay a bit 
however: $3,315 is the total price for an 
SR-60 equipped with that many program 
steps and data registers. Texas Instru- 
ments calculator productis are available 
from many department stores and simi- 
lar retail outlets, or you can forward 
inquiries to Texas Instruments Inc, [n- 
quiry Answering Service, POB 5012, 
MS 308, Dallas TX 75222, attention: 
SR-60 Memory Addition. m 


TARGET 


Altair Program Library entry 
#5-3-764 is a game called TARGET by 
George W Rompot, which uses the Proc- 
essor Technology VDM-1 video display 
monitor to play a simulated shooting 
gallery operation with a "gunship," 
"missile" and ''targel'"' moving about the 
screen. The program is written in 8080 
machine code. The target moves at 5 
lines per second up and down the right 
edge of the machine, and the missile 
moves across the center of the screen at 
120 character positions per second; the 
missile is fired in response to a keyboard 
input of any character, The skill required 
is represented by the need Lo ''Jead"' the 
target. The MITS game comes in the 
form of 9 pages of documentation in- 
cluding 5 pages of commented program 
listing in octal for this 197 byle program 
and a 13 byte screen initialization 
routine.m 


Let's talk about a Real Bargain 


Use it as a typewriter! 

Our AJ 841 features the heavy duty Selectric IBM mechanism to give 
you fast, dependable operation day after day. Use it in the office. Use 
it at home. At our price, it's an economical typewriter. 


Use it as a terminal! 

The 841 incorporates our own SELECTRONIC 
mechanism that turns it into one of the most useful 
and reliable computer terminals on the market. 

Thousands are in operation today. Your choice 
of EBCD or Correspondence Codes, with APL 
as an option. It will interface with almost 
any [BM computer. 


If you can use an efficient, low cost 
computer terminal, here's your chance 
to get one for about the price of a good 
typewriter alone. 
If you're interested, call AJ Marketing 
at 408-263-8520, Extension 280, 


or write for more details. 


It's the Typewriter/Terminal from AJ 
We have hundreds of ready-for-lease, or 
ready-for-sale terminals that have 
been refurbished and repriced 

to make them a truly 
outstanding 
bargain. 


П, ANDERSON 
JACOBSON 


521 Charcot Avenue - San Jose, CA 95131. (408) 263-8520 
EASTERN REGION/Hackensack, N.J. (201) 488.2525 - CENTRAL REGION/Nonthbrook (Chicago). Ill. 1312) 498-4220 


IMSAI Presents: 


The З for 1 Slot Saver 
A Masterpiece in I/O Engineering. 


аа 7. 


Save 
money and ex- 
pand your computer. 
The IMSAI Multiple Input/ 
Output board contains five ports * 
combining the most commonly used O 
interfaces, This compact, sophisticated board 
replaces two or three older-type boards at lower cost 
while making more slots available for new applica- 
tions. The IMSAI MIO, like the IMSAI 8080, dem- 
onstrates that fine engineering can be aesthetically | 
beautiful as well as solidly practical. А 


USEFUL AND EASY ТО USE. a two-tape cassette іп 


The IMSAI MIO is inexpensive and easy to install. It's _ 
the most advanced [/O board available, adding qual- 
ity, convenience and value to your computer. With the 
IMSAI MIO you can control a keyboard, printer, 2 
tape cassettes and a teletype/CRT simultaneously. 


Consider these important "'useability"" features: 

1. Easy to assemble components — all board 
identities are silk-screened. 

2. Safe soldering — the entire board is solder 
masked for quick, fast assembly. 

3. Fast, flexible configuration — options are 
selected with solderless wire strapping. 

4. Easy testing and tuning — pre-recorded test 
routines on tape cassette. 

5. Best of all — everything is explained in 
comprehensive, understandable documen- 
tation. 


s 
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nterface provide all the versatility 
you need in an I/O board. The IMSAI MIO's flexible 
addressing and control features assure compatibility 
with non-IMSAI 8080 software. Tape cassette applica- 
lions are enhanced through inclusion of the Byte/ 
Lancaster and Tarbell recording modes. 


ORDER NOW—SHIPPING NOW 


The IMSAI MIO is available for immediate delivery. 
$195 in kit; $350 assembled. Write or call for more in- 
formation. Specifications and feature product bulletin 
available on request. Send $1 for complete catalog of 
IMSAI products. 


Prices: USA Domestic. Subject to change without notice. 


IMSAI 


ІМ5А! Manufacturing Corporation 
14860 Wicks Blvd. 

San Leandro, CA 94577 

(415) 483-2093 

TWX 910 366-7287 
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Come Upstairs 


Photo 7: The Remote Re- 
ceiver Assembly. This is 
оту one of the circuit 
layouts | possible. Płace- 
ment of parts is not 
crucial, The receiver 15 
built so that it can be 
plugged directly into the 
microprocessors main 
board. 


Photo 2: The Remote Transmitter Assembly. The transmitter also needs a 
power supply, contained within this box, for both itself and the keyboard. 


With @ stylish cabinet such as this, you can be proud to display your newest 


addition to your friends. 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


For those of you who remember about 
Walt and Ralph in “Having a Private Affair 
With Your Computer" /Арг// 1977 issue of 
BYTE], | suppose | can say that with friends 
like that | am not in any great need of 
enemies. What may have appeared as a losing 
situation on my part did have sorne benefi- 
cial side effects — namely, the remote ter- 
minal which I installed in my den to accom- 
modate the comings and goings of people 
using my system. 

This remote terminal is nothing more 
than a serial data link incorporating a univer- 
sal asynchronous  receiver-transmitter 
(UART) attached to a keyboard and a 
coaxial extension cable for a direct plug-in 
monitor. Any computer system which can 
be directly operated by а keyboard can be 
converted for remote input exactly as 1 will 
describe. The components are readily avail- 
able and total cost should be less than $30. 

The major application for a remote inter- 
face is to be able to describe and demon- 
strate your computer without having to 
clean up your shop before letting people in 
or worrying abaut what they'll touch. Often, 
when [ have large parties, | will put a 
Kingdom game on the computer and let 
people play to their hearts' content in the 
den. Obviously, trying to do this in the 
basement where the computer is located 
would require constant attendance. All it 
would take is one drunk to lean on the 
processor card, or say, “What does this do?", 
as he flips the memory clear switch. | will 
have to admit though that what had origi- 
nally started as a purely defensively initiated 
design has become an enjoyable addition to 
my system. If just writing software, l'il do it 
upstairs now, with the family, rather than 
appearing to isolate myself in the cellar 
every night, getting moldy, as my wife says. 

A simplified block diagram of this remote 
terminal link is illustrated in figure 1. For 
the keyboard inputs to the computer both 
transmitter and receiver interfaces utilize an 
interesting device called a universal asyn- 


and Be Respectable 


chronous receiver-transmitter, The internal 
structure of this device consists of a separate 
parallel to serial transmitter and serial to 
parallel receiver joined by common program- 
ming pins. What this means, in fact, is that the 
two sections can be used independently 
provided they adhere to the same bit format 
which is selectable through the wiring of the 
device, 

The transmission from the den to the 
basement is done asynchronously and in one 
direction only. As far as the computer is 
concerned, this input device appears as any 
other parallel input such as a keyboard. The 
other part of the system is a monitor to 
display computer generated video. The 
monitor in the den uses direct video signals 
and is attached to the video display elec- 
tronics through a 200 foot coaxial cable, and 
thus does not require the computer to re- 
spond via the serial line. 

Actual data transmission to the computer 
follows an asynchronous serial format illus- 
trated in figure 2. When no data is being 


transmitted, the data line [s sitting at a mark 
or 1 level waiting for a key pressed strobe 
from the keyboard. A key pressed strobe is a 
1 to 5 ms positive pulse indicating that a 
keyboard key has been pressed and that an 
ASCII code of that key is available for 
transmission, This key pressed strobe, which 
is attached 1o the data strobe of the inter- 
face, causes the ASCII data Lo be loaded into 
a parallel storage buffer, and starts the 
transmission cycle. The serial output will 
then make a transition from a logical 1 to О, 
This start bit transition indicates the begin- 
ning of a serially transmitted word. Fol- 
lowing the start bit, up ta eight bits of data 
follow, each data bit taking 16 clock 
periods. At the conclusion of the data bits, 
parity and stop bits arc generated by the 
interface to signify the end of transmission. 

[f another key is pressed, the process will 
repeat itself. On the receiving end, the 
receiver section of the UART is con- 
tinuously monitoring the serial input lines 
for the start bit. Upon its occurrence the 
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Figure 1 А simplified 
block diagram of the re- 
mote transmitter and re- 
ceiver circuit, With а 
1760 Hz oscillator driving 
the circuit, a data 
transmission rate of 
770 bps wil! be attained. 
Although the exact fre- 
quency is not important, 
the two oscillators must be 
accurate in respect to each 
other or the circuit. will 
not function correctly. 
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Figure 2: Diagram iifustrat- 
inp how — asynchronous 
data is transmitted, A start 
bit is defined as a transi- 
tion from logical } to 0. 
The eight data bits are 
then transmitted with the 
feast significant bit being 
transmitted first and the 
most significant bit being 
transmitted fast. A parity 
bit is then sent followed 
by two stop bits. With the 
АҰ-5-1013, the parity bit 
can be omitted completely 
and there is а choice of 
one or two stop bits fol- 


fowing the transmitted 
data. 
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Figure 3; A schematic dig- 
gram of the receiver inter- 
face for the remote key- 
board. This section can be 
built on a vector card and 
Installed in the computer's 
mainframe, Alf resistors 
те ПАЮ and all resis- 
tances are measured in 
ohms. 
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eight bits of data are slipped into a register 
and the parity checked. At the completion 
of ihe serial entry, an output signifying data 
available is set which can be used as an input 
strabe Lo the computer. The interface will 
not process additional serial inputs unless 
the data available [lag is acknowledged and 
the data available reset line is strobed. 
Actual transmission can include or exclude 
parity, have one or two stop bits, and data 
can be in 5 to 8 bit words, These oplions are 
pin selectable, 

Table ] is a pin function description for 
the AY-5-1013, 

There are obviousiy many more function- 
al inputs and outpuls than are necessary for 
this limited application, We will purposcly 
select only those which are absolutely neces- 
sary lo minimize hardware and software 
logic. The keyboard has a 7 bit ASCII 
output code so a 7 bit word length is chosen 
by a binary 10 code on pins 37 and 38 
respectively. Two stop bits provide for a 
more reliable transmission by allowing more 
time between transmitted. words. Two stop 
bits are sclected by tying pin 36 to *5 V. 
Parity is nice, but unless you are going to do 
something about it, it's a waste of time, At 
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110 bps, failures will be rare and іп many 
hours of operation 1 have not yet received а 
bad character transmission. Parily — is 
eliminated by tying pin 35 ta +5 V. 

Both transmitler and receiver interfaces 
utilize an NES$5 oscillator to provide the 
clock frequency {see figures 3 and 4 for 
schematics}. For a 110 bps serial rate, this 
frequency is set for 1760 Hz and must be 
maintained within 195. For Ihis reason only 
mylar or polycarbonate capacitors should be 
used. This transmission. rale can be much 
higher, possibly reaching a rate of 20 or 30 
thousand bits per second. But we must be 
realistic: 110 bps is 10 characters а second, 
which is beyond the typing capabilities of 
most sane individuals. Building a 9600 bit 
per second data link to a keyboard is absurd, 
The lower the data rate, the fewer problems 
you will encounter in the long run. 

Construction of the receiver and transmil- 
ter boards is straightforward and wiring is 
nol critical. The unit in the den requires a 
*t5 V and -[2 V power supply and an ap- 
propriate case. Most new keyboards require 
*5 V for operation and the interface power 
supply should bo made large enough to 
accommodate both. 

All my keyboards have cables with 11 pin 
“octal type" sockets felectron tube sockets 
and plugs similar to those of the large 
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“octal” tubes], so | naturally used the same and this should be some easy disconnect like 


receplacle on this transmitter box. The cable an RCA iack or two banana jacks, as | used. 
and connector can be any convenient type, The receiver construction is equally 
and the keyboard will probably pull less simplistic and its proximity lo the computer 
Шап 200 mA. The only other connection is eliminates the necessity for building addi- 
ihe twisted pair wire lo the receiver board tional power supplics. When a character is 
Pin 

Number Name Symbol Function 

1 VCC power supply YEG +5 V power supply. 

2 МСС power supply маб —12 V power supply. 

3 VDD power supply VDD ground. 

4 Received Data Enable RDE logic О places the received data onto the output lines. 
5-12 Received Data Bits RD8-HD1 eight data output lines, Received characters are right 


justified; the least significant bit always appears on 
HD1. These lines have three state drivers enabled by 
a low level on the ADE line. 


13 Parity Error PE goes to logic 1 if received character parity does not 
agree with selected parity. Three state output enabled 
by SWE. 

14 Framing Error РЕ goes to logic 1 if the received character has no valid 
stop bit. Three state output enabled by SWE. 

15 Over Run OR goes to logic 1 if previously received character was not 


read before present character is transferred to receiver 
holding register. Three state output enabled by SWE. 

16 Sratus Word Enable SWE logic б on this line places status word bits 
PE,FE,OR,DAYV,TBMT onto the output lines, Three 
state outputs. 


17 Receiver Clock RCP contains clack whose frequency is 16 times the desired 
receiver data rate. 

18 Reset Data Available RDAV logic О will reset the data available lina. 

19 Data Available DAV goes to logic 1 when an entire character has been re- 


ceived and transferred to the receiver holding register. 
Three state output. 


20 Senal Input 51 accepts the serial bit input stream. А logic 1 to logic О 
transition is required for initiation of data reception, 
21 External Reset XH resets shift registers, Sets SO,EOC,TBMT то logic 1. 


Resets DAV and error flags ta logic О. Clears input 
data buffer, Tied to logic О when not in use, 


22 Transmitter Buffer TBMT ‘transmitter buffer empty flag goes ta logic 1 when 
Empty data bits halding register may be loaded with another 
o EN character. Three state output enabled by SWE. 

23 Data Strobe DS strobe on this line will enter data bits into the data 


bits holding register, Initial data transmission is initi- 
ated by the rising edge of DS. Data must be stable 
during entire strobe. 

24 End of Character ЕОС goes to logic 1 each time a ІШІ character is trans- 
mitted. It remains at this level until the start of 
transmission of the next character. 

25 Serial Output 56 serially, by bit, provides the entire transmitted charac- 
тег. |t will remain at logic 1 when no data is being 
transmitted. 

25-33 Data Bit Inputs BD1-BD8B eight data bit input lines. 


34 Control Strobe cs logic 1 enters the control bits EPS, NB1, NB2, ТЄН, 
NP into control bits holding register. Line can be 
strabed or hard wired to logic 1 level. 

35 No parity NP logic 1 will eliminate the parity bit fram the trans- 
mitted and received character. Stop bits immediately 
follow the last data bit. If not used, must be tied to 


logic Q. 
36 Number of TSB selects the number of stop bits, 1 or 2, to be appended 
Stop Bits immediately after the parity bit. A logic О will insert 
one stop bit and a logic 1 will insert two stop bits. 
37-38 Number of bits NB2,NBR1 two leads internally decoded to select five, six, seven, 
per character gight data hits per character. 
NB2 NB1 Bits per character 
9 9 5 
D 1 Б . - 
1 Q 7 Table 1: А summary of 
1 1 8 the pins and function 
39 Odd or even parity EPS determines type of parity appended immediately after dese ription of the 
select data bits. Logic О inserts odd parity, logic 1 inserts А 
even parity. АУ-5-1013 universal asyn- 
40 Transmitter Clock ТЄР contains a clock whose frequency is 16 times the chronous receiver and 
desired transmitter data rate. transmitter. 
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Figure 4: The transmitter 
section of the remote key- 
board interface. This as- 
sembly will have its own 
power supply that allows 
it to stand alone at a re- 
mote area. АН resistors are 
J/4 W and all resistances 


KEY PRESSED are measured in ohms. 
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Table 2: Power pin assign- 
ments for the receiver and 
transmitter of figures 3 
and 4. 
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received, the data available line goes high. 
This signal is delayed and inverted and used 
to reset the data available line. The result of 
this circuitry is that the data available line 
will remain high only for the duration of the 
time delay set by the resistor and capacitor 
at the input of the CMOS inverter, [f your 
system will not accept a 10 ms data ready 
strobe, then dispose of the CMOS gate and 
reset рїп 18 via a computer output strobe or 
some other synchronized means. 

The last point of discussion is the line 
driver and receiver. RS232C seems to be the 
standard, but this would require a plus and 
minus 12 to 15 V power supply for the 
drivers and reccivers. The limits of most 
microprocessor power supplies are usually 
within *12 V and -12 V. Let's be practical 
for a moment. We aren't stretching a 1 mile 
cable along an arc welding line at an auto- 
mobile plant (as occasionally happens when 
working with industrial automation as | do 
for a living). What we have is 100 to 200 fect 
of twisted pair in a relatively low noise 
environment. RS232C is for industrial en- 
vironments, and is not necessary for this 
application. 5 V line drivers are quite accept- 
able in this application, and a 7440 NAND 


Ic 
Number Type +5 м GND -412У 

1 AY-5-1013 1 3 2 

2 DM8820 14 3 

3 NE555 8 1 

4 4009 16 8 

5 AY-5-1013 1 3 2 

Б DMB8830 14 7 

7 NE555 в 1 
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gale could be used as an appropriate driver. 
A somewhal preferred approach is to use 
5 V differential drivers and receivers such as 
the DM8820 and DM8830, These National 
Semiconductor (or their Texas Instruments 
equivalents SW75182 and SW75183) devices 
may not be available everywhere. А 
Texas Instruments 75107 and 75110 com- 
bination with the appropriate pin numbers 
changed can be used instead, 

Construction is straightforward, and 
checkout is a simple go or no go lest. Make 
sure that all voltages are correct and that the 
keyboard inputs to the interface operate 
correctly. |t is a good idea to use a fre- 
quency counter Lo set the 1760 Hz on both 
the transmitter and receiver cards. If the 
frequencies are not within a few percent of 
each other, it will not work. 

Attach a | or 2 foot twisted pair lead 
between the two unils, plug in the keyboard, 
and remove the CMOS inverter from the 
receiver card. To display the received data 
word, either connect the receiver output toa 
computer parallel input port and write a 
program to scan and display it, or attach 
some sort of LED buffer and driver kluge to 
display the output. 

When a key is pressed on the keyboard, 
the ASCII code for that key should appear 
at the receiver output. Momentarily ground- 
ing the data available reset line will allow 
another character to be received. When this 
phase is accomplished, insert the 4009, 
string your 200 feet of twisted pair cable, 
hook your monitor up with 200 feet of 
coax, and start plinking away.# 
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Interfacing With an 


The jobs which a computer can perform 
require some method for interfacing wilh the 
outside world. Most of us are familiar with 
the requirements and abilities of the many 
digital peripherals, but lack any practical 
insight into the use of analog IO signals. To 
many, especially those oriented Loward sofl- 
warc, doing anything in the analog world 
seems like an anachronistic art form, or fram 
a technical point of view, a lot like trying to 
skin an amoeba. However, the analog world 
exists, and some means must be provided for 
interfacing Lhe computer with it. Since most 
devices and machines in our world are 
analog, this will extend your computer 
horizons more than you may appreciate. So 
if you want to put your machine і the task 
of some really serious work, the time has 
come to learn about some of the require- 
menis of analog electronics. 

Several problems present themselves in 
this area. We must understand something of 
the measurement of physical and electrical 
parameters from the real world, amplifica- 
tion and signal processing, analog readout 
devices, and conversions from analog to 
digital or vice versa. 


Transducers 


A transducer is any device which Lrans- 
forms a measurement of a parameter from 
one form to another for purposes of mea- 
surement or control. We will modify this 
definition a little to also specify that, for our 
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purposes, the parameters we measure are 
converted to electrical signals. We will also 
consider devices which are merely electrodes 
to pick up existing potentials, as in bio- 
medical applications, and also those which 
will only produce a switch contact closure if 
certain conditians are met. An example of 
the latter is the thermostat in your home. 

Transducers are available for almost any 
type of physical parameter or phenomena. 
Assorted manufacturers offer devices that 
will produce an output voltage lhat is 
proportional to physical parameters such as 
force, strain, pressure, temperature, light, 
position, flow or a host of other variables. 

The function of a transducer leads us to 
understanding just what we mean by analog 
electronics. Most people will tell you that an 
analog signal is one which is canstantly 
varying, as opposed to digital signals which 
may have but two states, A more reasonable 
definition also takes into account that the 
voltage or current input to the circuit is an 
electrical analog of some physical parameter 
being measured. In this case, ihe word 
analog is related to analogous. 

The number of different types of trans- 
ducers prevents us from being too specific in 
this context, so we won't even try except to 
point out that most transducers which you 
will encounter will be resistive and have a 
Wheatstone bridge circuit such as is shown in 
figure 1. The vollage, E, must be regulated in 
order to prevent variations in the excitation 


Figure i: A basic resistive transducer іп Wheatstone bridge form. The circuit 
produces an output voltage that follows the relationship: 


R2 R4 


Eo” RJR — R34 Ré 


The excitation voltage E is usually between O V und 10 V for most common 
forms of irunsducers. (t may be either AC or DC, but DC types may be pre- 


ferred for simplicity. 
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potential from showing up as artifacts in the 
transducer output signal. | have used LM309 
and 7805 three terminal integrated circuit 
regulators for this function with good 
success. 


Determining the Resistors for 
the Right Job 


In most transducers of the class which we 
аге considering, resistors R1 through R4 will 
change resistance with changes in the applied 
parameter being measured. Although some 
transducers, notably temperature types, will 
have only one or two resistors of the 
Wheatstone circuit variable, most will allow 
all four to vary with the applied stimulus, 
Those resistors which do not vary are fixed, 
of course. 

The nature of the resistors in the bridge 
will depend totally on the type of phe- 
nomena or parameter being used to slimu- 
late the transducer.  [hermistors, for 
example, are appropriate if it is tempera- 
iure that is being measured, Piezo-resistive 
Strain gauge elements, on the other hand, 
may be more appropriate for measurement 
of force, pressure and so forth, A simple 
linear taper potentiometer may be used to 
measure position. For the casual designer 
with but moderate requirements, the only 
specifications of real interest are such items 
as the maximum and minimum range, line- 
arity and sensitivity. 


The range is іле maximum and minimum 
values of the applied parameter which can be 
accommodated. A pressure transducer, for 
example, might be specified over a range 
of 100 Torr to +400 Torr (1 Torr = 1 mm 
Hg). It is necessary to know just what 
the manufacturer of ihe transducer means 
when range specs are given. The figures 
quoted might be destruction points or they 
might be the range over which other specs, 
such as linearity and sensitivity, are guaran- 
teed, In either case, though, the range limits 
should not be exceeded. 


Desirable Qualities 


Linearily is a measure of how well the 
transducer outpul follows variations in the 
applied parameter. This is usually quoted as 
a percentage of either full scale, or some test 
point, at which the device is calibrated. 
Linearity can be thought of as a measure of 
how good the transducer is— in other 
words, haw analogous the output voltage is 
to the input stimulus. You will find that, in 
general, linearity can be expensive; the 
higher the cost, the better the linearity. 

Sensitivity is onc specification of primary 
interest to the instrument designer. One 
method for denoting this specification is in 
terms of transducer output voltage per unit 
of applied stimulus per volt of excitation 
potential. This might be stated as: 


S= X uV/V/unit stimulus 
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Figure 2: The basic figure for a 741 operational amplifier with power con- 
nected. The inverting terminal (—) produces un output signal that is 180° out 
of phase with the input voltuge. The noninverting input terminal (+) produces 
an оштри! that is in phase with the input. H should be noted that the pinouts 
shown are for the 8 pin dual in line (DIP) and metal can packages, This par- 
ticular circuit also comes іп dual in line packages with two or four amplifier 
sections sharing common power supply pins. 


A pressure transducer, for example, might be 
rated at a sensitivity of 100 uV/V/10 Torr, 
Assuming the common excitalion potential 
of 5 V DC, this tells us Lo expect an oulput 


voltage of: 
o 5ОнУ 
100 uV/V/10 Torr x 5 Vo = Tom 
A pressure of 100 Torr, then, will produce a 
voltage of: 
50 ну x 100 Torr = 5000 pV, or 5 mV 
Torr 


Analog Signal Processing 


The processing of analog signals is onc 
area where analog and digital buffs are 
frequently at dissonance with each other, To 
be sure, many of the functions of analog 
signal processing can be done equally well in 
either field. In some areas there may be a 
clear bias in favor of either analog or digital 
approaches. 

The normal signal processing functions 
may be considered to be amplification, 
filtering, compression and so forth. Amplifi- 
cation seemingly becomes easy in software 
because it 15 merely necessary to multiply 
the input voltage, represented by a digital 
word, by some constant called the amplifi- 
cation factor. This is less casy than may 
appear at first blush because the input might 
be too low to take full advantage of Lhe 
analog to digital converter's range. 

Filtering is an area where software signal 
processing has really come into ils own. In 
fact, it is possible to design a software filter 
that is a iot better than all but the most 
costly hardware analog filters. The problem 
comes in trying Lo implement the software 
filter in a limited amount of memory. On 
systems with а small amount of memory 
capacity, say less than 1 K bytes, the hard- 
ware filter might be more useful, 

Another aspect of signal processing is the 
derivation of parameters, For simplicity of 
hardware design iL is somelimes easier to 
measure onc parameter than another. With 
this in mind, the actual electronics can often 
be kept simple prior to the analog to digital 
conversions, |t is often possible to use 
software Lo do unit conversions and com- 
pute derived parameters [rom related, but 
easier to measure, parameters. 
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Amplifiers 


А computer will want to see an input in 
the form of a digital signal flag or an n bit 
word, Since the analog instrument may only 
produce а voltage or current level this 
presents a problem. In that event a suitable 
converter is required. It must be noted, 
though, that many modern digital instru- 
ments used in science and engineering, es- 
pecially those with digital readout, will 
provide rear panel digital ouipul, usually in 
BCD (binary coded decimal) form. 

Most common analog to digital converters 
accept full scale input signals over a limited 
range, for example, between + 5 V, 0 to 
*10 V, or 0 to +5 V, The typical transducer, 
on the other hand, may want to output only 
a few millivolts or less, a level that may well 
be in the noise as far as the analog to digital 
converter is concerned. In such cases, il 
would be necessary to provide intermediate 
amplification. 

Although numerous approaches to ampli- 
fication exist, the integrated circuit opera- 
lional amplifier is probably most applicable 
by the largest number. In fact, many small 
computer systems already have the * 12V 
power supplies usable For operational ampli- 
fier chips. In most of the applications which 
you will find, the familiar 741 type opera- 
tional amplifier is probably the best bet. It 
comes in several package styles and has two 
endearing qualities: it is forgiving of novice 
designers and it is quite inexpensive, typi- 
cally less than $1. 

It is obvious in the limited context of Lhis 
article that | cannot fully describe either the 
operational amplifier in its glory, or even the 
full spectrum of its uses. For those inter- 
ested let me refer you Lo my book Op-Amp 
Circuit Design and Applications (Tab Books 
$787). For this present discussion we shall 
limit ourselves to the basic rules governing 
operational amplifier circuits of use to you. 

The symbol! for the basic operational 
amplifier can be seen in figure 2. Note that 
there are two different power terminals and 
that neither is normally grounded. Although 
you will see some circuits in which one 
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Figure 3: This circuit is a simple inverting 
amplifier. tt will produce an output voltage 
according to the relationship: 


Коң = —A X Ein 


. А N ПЕ RC {5 DELETED! 

The voltage gain factor А is equal to the E! 

ratio ЁК. There are restrictions on the 2:4. Е OUT 
m PIN NUMBERS SHOWN 


value of this ratio which must be met in FOR B-PIN DIP OR 


order for the operational amplifier to 
function properly (see text). 


power terminal is grounded, in normal 
operation a symmetric dual power supply is 
used, The ЖУ terminal is always connected 
lo а supply that is more positive than the 

V terminal however the circuil is con- 
figured. Symmetric potentials appropriate 
for most operational amplifier integrated 
circuits now available range between + 4 V 
and + 15 V. Certain special or premium 
devices exiend the limits on each end by a 
couple of volts. 


Simple Inverting Gain Follower 


An ideal operational amplifier would 
allow universal application with any gain 
factor (see figure 3), but real operational 
amplifiers impose certain constraints on the 
designer. For example, it is not wise to allow 
the value of Rj, to drop below 5 to 10 times 
ihe impedance of the transducer or other 
driving source. A transducer might, for 
example, have an effective impedance (resis- 
lance) of 100 ohms. In this case, the 
minimum acceptable value for Ria would be 
1000 ohms. Similarly, other transducers 
with higher effective impedance would 
demand higher input impedances of the 
following amplifier. 

Problems of another sort will show up if 
the value of Кр is greater than 2 megohms, 
or so. This is especially true if operational 
amplifiers of the low cost 741 family are 
used. In general, then: 


l. Rig should be al least 10 times the 


RIN RF 


effective impedance of the driving 
source. 

2. Re should be less than a couple of 
megohms unless high grade operational 
amplifiers are used. 


A further rule that is not strictly neces- 
sary, but seems to make things a little easier, 
is to avoid trying to get too much gain out 
of a single stage. Try to limit the gain in any 
single stage la some figure in the "under 
200" range. If greater gain is required, go 10 
an additional stage. Operational amplifiers 
are cheap, in most cases, so it can be 
penny-wise and pound-foolish to try to get 
all your gain out of one, 


Noninverting Followers 


The noninverting operational amplifier 
follower (see figure 4) provides an output 
that is in phase with the input signal. It also 
provides a much higher input impedance, 

The input impedance of an inverting 
follower is limited by the value of input 
resistor Ris. The noninverting follower, оп 
the other hand, has an extremely high input 
impedance. If a premium operational ampli- 
fier integrated circuit is selected, then it may 
well be over 1 megohm. This is high enough 
to he useful with almost any imaginable 
driving source with a voltage output, Only 
certain high output impedance current trans- 
ducer sources would require higher amplifier 
input impedance. 


Differential Amplifiers 


A differential amplifier will produce an 
ouipui voltage proportional to the differ- 


B-PIN METAL CAN | 


Figure 4: A noninverting amplifier. With the input signal applied to the non- 
inverting (+) terminal, the output polarity will be the same as the input. The 
output voltage сап be taken аз the sum of the voltage drops across Rin and 
Ry if the voltage across the operational amplifier Vac is taken as zero. Thus, 


F OUT the voltage gain A follows the relationship: 


EIN 


| A= Laut _ Rpt Rin 
Ein Rin 


БО 


Figure 5: This is the basic diagram for a differentia! input amplifier, It is 
basically a combination of inverting and noninverting amplifiers, The output 
voltage will be: 


R3 
Кош = Rr (Е-Е) 


This is provided that Ёр = Ro and R3 = R4. Because this circuit tends to 
reject signals common to both input lines it is used to minimize interference 
picked up in wires connecting the transducer und its electronics. 


ence between the two polentials referenced 
ilo ground as seen by the inverting and 
noninverting inputs, Almost all commercial 
aperational amplifiers can also be used as 
differential amplifiers. 

Figure 5 shows one type of differential 
amplifier that offers the economy of re- 
quiring but one operational amplifier. 

This amplifier will serve nicely where 
compactness is required and both moderate 
gains {less than 500) and relatively low input 
impedance can be tolerated, Even the lowly 
741 will serve nicely in this circuit. Higher 
gains and higher input impedances are pos- 
sible with higher grade operational amplifiers 
such as the 725. 

Another approach to higher gain and 
much higher input impedance which still 
uses operational amplifiers of moderate cost 
is the instrumentation amplifier of figure 6. 

Operational amplifiers Al to АЗ can be 
741 devices in many cases, but il is con- 
sidered wise to use premium quality ampli- 
fiers for Al and A2 in even moderately 
critical applications, The 1456 15 а good 
choice in these cases, while the 725 or 
several equivalents are host in light cases. 

Resistor R8 is a multiple. turn. poten- 


100 


R2- R3 


R4-R5 
g R8 (CMR ADJ) Вб: Ву+ ва 
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tiometer used as the common mode гејес- 
tion control, The ideal differential amplifier 
will only respond to a differential voltage 
between the two inputs. Unbalances and 
errors in real operational amplifier circuits, 
though, make it possible for the amplifier to 
respond to a common-mode voltage which is 
shared by both inputs. R8 is adjusted to null 
the output voltage under conditions where 
both inputs are tied together and à signal of 
several volts is applied to their common 
junction. 


Some Comments on Practical Circuits 


Any of the circuits shown in this article 
may be made workable by almost any 
builder with even moderate electronic assem- 
bly skills. It is only necessary to follow the 
rules that are given. It must be noted, 
though, that a lot more is possible with 
operational amplifiers, but would require 
somewhat greater design acumen, The rules 
can be violated by the sophisticated designer 
because they are selected to be the "most 
truc for the biggest number." Next month, 
Vil continue with a discussion of some 
practical applications of operational 
amplifiers.m 


Figure 6: This circuit cen be described as 
combining the simple differential amplifier 
of figure 5 und two copies of the пөпіпуегі- 
ing gain follower of figure 4. The voltage 
guint A is given by: 


2x R2] x (25) 


This equation assumes that R2 is equul to 
R3, R4 is equal to R5, and RO is equal to 
the sum (R7 + R8). Also, it is wise to keep 
Ri between 100 and 2000 ohms in most 
cuses with contemporary operational атрі- 
fier integrated circuits, 


Peripheral Vision 
impacts 
your computer. 


WITH A 
FULL-SIZE 
LOW-COST 
IMPACT 
PRINTER. 


Until now, the hobbyist and small businessman have had one major problem in assembling 
a reasonably price microprocessor system with the capabilities found in the more costly 
computers. It was impossible to find a high-quality, high-output printer for hard copy needs at 
an affordable price. 

Peripheral Vision has come up with a solution. 

We are offering a full-size impact printer designed for microprocessors—and it comes 
with a mini price. Kit prices start as low as $495 for the printer and interface card. And that won't 
impact your pocketbook, 

Peripheral Vision's printer is loaded with capabilities. Take a look: 

• |15 fast —120 characters per second 

* 96 characters per line, 12 characters per inch horizontal, 6 lines per inch 
Makes up to 4 copies simultaneously 
* Character set and pitch variable under software control 
* 5x 7 character matrix 
* Hibbon has built-in re-inkers for a life of 10,000,000 characters 
* Paper can be either a standard 872-іпсћ roll, fanfold or cut page 
Interfaces to 8-bit parallel ports 

Just remember, Peripheral Vision is committed to helping you get along with your computer. 
The new printer we are offering is another exampie. It is high quality, low in cost and will 
definitely impact your system. 

Write or call now to find out how to impact your computer. 


Ж SUPER 
Helos 


P.O. Box 6267 vua Colorado 80206 (303) 777-4292 


What’s in a 


Floating Point Package? 


If you have been using computers for any 
length of time, or have used a calculator, 
you know the value of floating point num- 
bers. In this article, | will endeavor to show 
how floating point works and how to use it. 

Initially, you must understand the repre- 
sentation of real numbers. In the decimal 
system, a real number may have a sign, a 
decimal point, digits to the left or right of 
the decimal point, and an exponent. The 
general form is commonly referred 10 as 
scientific notation. This form is: 


+N .NNNNNNX 10#ММ 


where N.NINNNNN is the “mantissa” and 
MM is the “exponent.” Unfortunately, 
decimal numbers are hard lo deal with, even 
with the decimal add or adjust instructions 


Sheldon Linker of some micraprocessors. There are some 
areal Halt simplifications that can be made without 


serious lass of precision: 
Los Angeles CA 90024 P 


Byte 1 Byte 2 Byte 3 Byte 4 


—À н E, шшш лл 


Ёхропеп1 Mantissa 


Exponent Sign 


Mantissa Sign 


Example: The value of hexadecimal 013243F7 
is hexadecimal 0.3243F7 x 161 
ог hexadecimal 3.243F7 
or decimal 3.141593 


Figure 1: Details how the floating paint number may be stored in memory, іп 
this format the first byte contains the exponent, the sign for the exponent, 
and the sign for the mantissa. Bytes two, three and four contain the mantissa 
of the number in absolute value form, with 24 bits of precision. 
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1. It is easier to handle the numbers if all 
of the digits are on the same side of 
the decimal paint. This simplifies the 
shifting used to “normalize” results 
after à multiply or divide instruction. 
The decimal form of this is: 


+. NNNNNNNX 104MM 


2. The exponent base should, for sim- 
plicity of programming, be a power of 
2. Assuming that a 6 bit (excluding 
sign) exponent is to be used, table 1 
helps in selecting the base by giving 
the magnitude range (in decimal) for a 
6 bit positive exponent. 


For the sake of conformity to many 
existing floating point packages, you should 
either use a base of 2 or 16, A base of 2 gives 
somewhat limited dynamic range; so for the 
rest of the article, | will use base 16. The 
dynamic range is defined as the difference 
beiween the high decimal value of the 
exponent and the low value. This reduces 
the generalized form 1o à more specific case. 


£,NNNNNNNX 16*5MM 


Another consideration is storage. So far, | 
have 6 bits allocated to the exponent, 1 bit 
for the sign of the exponent, 1 bit for the 
sign of the mantissa, and some amount for 
the mantissa itself. As one byte has already 
been used, another three would work out 
nicely. 24 bits gives a precision of 24Xlog2 
or 7.22 digits of accuracy (which is treated 
as 7 for formatting purposes). 

Taking all of the above into account, we 
now have the real number stored as in 
figure 1. / This 4 byte format is símilar to the 
format used in an IBM 360 оғ 370 for single 
precision floating point. ] 

We now come to whal you've бесп 
wailing for: arithmetic. Addition and sub- 
traction are the easiest, so FIL start with 
them. In the algorithms ИП present, addition 
and subtraction are simplest when using only 


pasilive terms; so the substitutions shown in 
lable 2 can be made. Vertical bars denote 
absolute value аз in [X] signifying the ab- 
solule value of X, 

Table 2 actually boils down Lo a series ol 
additions, subtractions and sign inversions. 
A flowchart of this process is given in 
figure 2. 

When adding or subtracting, the first step 
is io determine whether а number is nega- 
live. When ihe first byte of a floating point 
number is negative, then the entire number 
is negative, 

The second step is Lo change the sign of a 
number. This is done by adding or exclusive 
orring a hexadecimal &O to the first byte of 
the number in this format. 

You may notice that in the flowcharts | 
took no action Lo take the absolute value of 
either the А or B terms. This is because the 
mantissa bytes are actually in absolute value 
form. 

You are now ready for the next step in 
addition or subtraction. Betore the numbers 
can be used together, the exponents must 
match, This is done by incrementing the 
smaller exponent. until it equals the larger 
exponent, while at the same time dividing 
the corresponding mantissa by 16, The larger 
exponent becomes the exponent of the 
answer up to this point. When comparing 


SUBTRACT 


NO 


YES 
CALL ADD2Z 
CALL SUB2 


Maximum Value 
[Base raised to 


Base 64th power) 

2 1.84 x 1018 

4 3.40 x 1038 

a 6.28 x 1057 

16 1.16 x 1077 

32 2.14 x 1096 

Originat Equation Use 

AIBASOB=0 A+B 
А+В А20 В<0 A — IBI 
AIBA<OB-0 В IAI 
АВ А<0 В<0 - ПАГ + |B|} 
A—B AsO B+0 A-B 
А—В A>OB-~.0 A + Bl 
А-В AcOB2Q0 -({IAl + B) 
A-BA<O0B<0 —({IBi — [AD 


RETURN 


B3 


CALL ADD2 


CALL SUB2 


fable |: А summary of 
the dynumic ranges, dif- 
ference between the low- 
est and highest expressuble 
numbers, of several dil- 
ferent bases, The bases are 
ull powers of two. since 
these are ihe easiest to 
handie on d computer. The 
range of the number is 
determined by assuming 
gn exponent of 6 Bits, 
excluding the sign, 


Торе 2: Substitutions that 
may be made when adding 
or subtracting. This table 
reduces to a series of addi- 
tions, subtractions and in- 
versions which are per- 
formed by the routine of 
figure 2. 


Figure 2: Flowchart for a 
routine which will manipu- 
fate the two values to be 
added or subiracted at- 
cording to the rules sum- 


marized in table 2. 


25 
BIT ANSWER 
? 
YES 


DIVIDE 
MANTISSA OF 
ANSWER BY 16 


INCREMENT 
EXPONENT ОҒ 
ANSWER 


RETURN 


Figure 4: Ph uddition 
routine adds the two num- 
bers апа dhen checks if 
there has been an overflow 
into bit 25, IF this condi- 
tion exists, the mantissa ts 
divided by decimal 16 und 
fhe / exponent jy inem 
mented by one, Puis qiving 
а 24 bif answer. 


Fix UP 


INCRE MENT 
EXPONENT 
OF 8 


HVIDE 
MANTISSA OF 
В BY 15 


INCREMENT 
EXPONENT 


MANTISSA OF 
A BY 16 


RETURN 


Figure 3: fhe FIXUP routine manipulates the exponents of the two numbers 
so (hut they are equa. This is a prime consideration for subtraction and 


НОР routines, 


one exponent to another, you must keep in 
mind that the exponent occupies only the 
right 7 bits of the byte. To convert il to a 
standard signed number, you have lo extend 
the sign by doing a shift left lollowed by an 
arithmetic shirt right, Finally, you are about 
ready [о do the actual. addition or subtrac- 
tion, but so that nothing is lost, you must 
Leal the mantissas as 32 bit fields. A 
flowchart for the whole alignment step is 
shown in figure 3. 

Alter. the addition. or subtraction you 
may have а 25 bitnumber, taking into 
consideration the carry of the 24 bit man- 
1545. FE you do, divide il by 16 and add 1 to 
the exponent of the answer, as shown in 
figure d. If. the exponent of the answer 15 
now 64, then you have the condition known 
аз оуегПозу. This із usually considered. a 
severe error and warrants stopping the pro- 
gram, or substituting a “default” value. 

Alter the subtract, you may be left with a 
negative number or zero, |f you are left with 
a negalive value, set the sign indicator bit of 
the answer to | and change the sign of the 
difference, as shown in (igure 5. There is a 
final step shown in ligure 6, after the sub- 
action called normalization, H the mantissa 
of the answer ids [ess than. hexadecimal 
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0.100000, multiply it by 16 and subtract 1 
from the exponent of the answer. 

lf the exponent is less than or equal 10 
—64, you have a condition known as under- 
flow, The underflow condition is considered 
a minor error, and the accepted response is 
to өсі the answer to zero, print a warning 
message, and continue execution of the 
program, 

Continue normalizing until the mantissa 
is at least hexadecimal 0.100000, 

To avoid the crror of coming up with an 
answer of —D, apply this simple test: 1С the 
first 16 bits of the answer equals hexa- 
decimal 8000, then the real answer is zero, 
Also, be sure to assemble the exponent into 
the final answer along with the sign and the 
mantissa. 

Aller mastering addition and subtraction, 
we now forge onward to multiplication. As 
theory Lells us: 


(AX 16В) (Cx 16D) = ACX 16B*D, 


This makes things extremely simple, Step 
опе is Lo multiply the two 24 bit mantissas 
together, giving 348 bit result. Don't scream! 
You probably already have a method of mul- 
tiplying two 8 bit numbers, giving a 16 bit 
result. The method of multipiying and sum- 


SUBTRACT 
B-A 


NEGATIVE 
MANTISSA 


CALL 
NORMAL 


CHANGE 
SIGN OF 
MANTISSA 


SET NEGATIVE 
BIT OF 
ANSWER 


CALL 
HORMAL 


RETURN 


ming for a 48 bit answer is shown in figure 7, 
After carrying out the nine 8 by 8 multiplies 
shown, sum vertically. Throw away bytes K 
and L of the result since they won't show up 
in the answer. Step two is to normalize bytes 
G, H, | and J. Bytes G, Il and | now become 
the mantissa af the answer. Step three is to 
find the sign of the answer, Since table 3 
applies to both multiplication and division, 
the exclusive or function can be used on 
bytes A and B to find the sign of the answer. 
Step four is to find the exponent. Separate 
the exponents, as in the FIXUP routine 
flowcharted in figure 3, and add them 
together along with the exponent given by 
the normalization process, Check for over- 
flow and underflow. 


The rule for division is stated as: 
(Ax16B) = (Cx 16D) = A=DxX16B D, 


This is similar to multiplication, except 
that the exponents are subtracted, along 
with the difference ihal you divide the 
manlissas instead of multiplying. To multi- 
ply, you took Iwo 24 bit numbers and got a 
48 bit product. To divide, you Lake a 48 bil 
dividend and a 24 bit divisor, giving a 48 bit 


u— —— Figure 5: This subtraction 


NORMAL 


rouline — subtrücis — two 
numbers and then de- 
fermines ihe sign of ihe 
answer, If the sign is posi- 
tive fhe answer із nor- 
malized and the number is 
Den. returned to the сай- 
ing program. ff the answer 
is negulive а positive NUN- 
ber is sent фо the normali- 
Zation routine and then 
the sign of the number is 
set negative before being 
returned to. the calling 
routine. 


MULTIPLY 
MANTISSA 


UNDERFLOW 
ERROR 
DECREMENT 
EXPONENT 
OF ANSWER 


ANSWER 
f0 


RETURN 


Figure 6. this is a normalization routine for the floating point format used in 
this article, The answer is sel up so that the mantissa is hexadecimal 0.7 00000 
to hexadecimul .FFFFFF. this is accomplished by multiplying the mantissa 
by decimal 16 and then incrementing the exponent until the high nybble of 
the mantissa is from hexadecimal 1 to 16. 


foo | è fe] » КЕН БЕКЕН БЕНЕН 


SUM 


Figure 7: A summary of the method of multiplying two 24 bit mantissas to 
utluin a 48 bit mantisa result, After the summation, the low order K and L 
bytes muy De discarded as they will not show up in the final answer. 
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Figure 8: A division roud- 
tine for Houting point 
numbers. This routine 
staris with а 48 bit divi- 
dend апа а 24 bit divisor 
io arrive al a 48 bit quo- 
tieni. Тһе routine (hen 
normalizes the answer ре- 
fore returning it to the 
calling program. 


Table 3: А summary of 
the sign. of Ihe answer 
given ihe sign of the num- 
bers used in a multiplica- 
tion or division, 


DiVvIDE 


SET UP Di¥l- 
DEND, DIVISOR, 
QUOTIENT, AND 
HOLO REGISTERS 


RETURN 
ERROR 


DOUBLE DIVISOR 
AND 
HOLD REGISTERS 


SUBTRACT 
DIVISGR FROM 
DIVIDEND 


ADD HOLD 
REGISTER TO 
QUOTIENT 


HALVE DHIVISOR 
AND HOLD 
REGISTER 


REGISTER 
29 


RETURN 
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Sign of 


Signs Answer 
A2+0 B20 + 
A>0 B<0 - 
А<0Бр0 - 
А<0 В<0 + 


quotient. Unfortunately, there is по way Lo 
chain partial quotients together as сап be 
done with partial products. As you read the 
description of 48 bit division, please refer to 
figure 8, 

First, you must set up four 48 bit fields: 
ihe dividend, the divisor, the quotient and 
the hold register. Second, set the 24 high 
order bits of the 48 bit dividend to the 24 
bit dividend and the 24 low order bits io 
zero, Third, set the high order 24 bits of the 
48 bil divisor to the 24 bit divisor and the 
low order 24 bits to zero. Then, set the 
quotient to zero and the hold register 10 |. 

Now that the numbers are set up, nor- 
malize ihe divisor by multiplying it by 2 
until the high order bit is on. Every Lime the 
divisor is doubled, the hold register is also 
doubled. Notice that if the divisor is zero, it 
will never get normalized; so it's a good idea 
to indicate an error condition and abort the 
program if this is the case. 

The next step is the repeated subtraction: 
If the dividend is greater Шап or equal to the 
divisor then subtract the divisor Irom the 
dividend and add the hold register to the 
quotient. Then divide the divisor and the 
hold register by 2. If the hold register is still 
nonzero, Шеп keep performing the repeated 
subtraction, This leaves only the normaliza- 
tion and sign operations, as in multipli- 
cation. 

This completes Ше summary of basic 
floating point operations needed to cdo cal- 
culations in scientific notation. There are 
other formals which can be used, with more 
or less precision, using BCD coding for the 
mantissa and exponent, etc. The general 
steps required are all very similar. Other 
items which are useful to have, but which | 
have nol covered here, include conversion 
routines for input and output, and transcen- 
dental function evaluations. But even if you 
can't calculate a sine or a cosine, and don't 
have a flexible FORTRAN style formatting 
outpul, the basic calculations of addition, 
subtraction, multiplication and division can 
prove a useful adjunct to your software, m 


SOFTWARE 


DOS 


Disk Operating System *Device management and 
executive scheduling *Directoried file manage- 
ment system *Sequential and indexed random 
file structure *Full support of all languages, 
utilities, and peripherals. 


FORTRAN IV 


ANSI FORTRAN compiler *Double precision 
real and complex arithmetic *Non zero based 
arrays *reentrant subroutines *Random file 
1/0 *ISA process control, real time, and multi- 
tasking extensions *Chaining. swapping. and over- 
lays *Commercial subroutine package. 


MACRO ASSEMBLER 


Relocatable code generation *Macros *Dynamic 
instruction definitions *Conditional assembly. 


EDITOR 


Character or line oriented "String operations 
for search, search and replace *Store and exe- 
cute command strings "Multiple files open 
concurrentiy. 


WE HAVE IT. 
THEY DON'T. 


HARDWARE 


Micro NOVA® 16 bit processor *Real time clock 
*Hardware multiply and divide *Power fail auto 
restart *8K bytes RAM *9 slot chassis with 
front panel and power supply. (optional 18 slot 
chassis? 


ASYNCHRONOUS SERIAL INTERFACE 

Strap sclectable data, parity, and stop bits 
*Modem control signals *Data rate strappable 
from 50 to 19.200 baud *EIA-RS232C or 20ma 
interface. 


DEBUG ROM 


Examine, deposit. control of memory and inter- 
nal CPU registers and status *Breakpoints 
for monitoring running programs “Ашо program 
load. 


DISK 
2 diskette drives per controller *315К bytes 
per diskette *31.5K bytes per second transfer 
rate. 


EXPANSION 

Memory expansion in8K and J6K byte increments 
up to 64K bytes *General purpose interfaces 
for custom applications *9 slot I/O expansion 
chassis. 


DISK SYSTEM 


*CPU with 40K bytes RAM *Dual diskette *Asynchronous serial interface 
*CRT terminal *Debug ROM *DOS *FORTRAN IV *Macro Assembler *Editor 


*Utilities and support programs *Complete documentation set. 


Other systems available from $2700 
All hardware is fully assembled and texted. 
Support is available from service centers 
around the country. Prices and specifications 
subject to change without notice. 


sonde abe o 


$8400 


co BPI 


It you are serious about computing, call or write 
today. BPI Inc., 2205 East Broadway, Suite б, 
Tucson, Arizona 85719 (602) 326-6975 
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Technical 


Forum 


The 8080 High Level 


Language Project of 
Peter Skye, Continued 


In the August issue (see page 12), you 
published my letter about writing a high 
level language compiler for use on a micro- 
computer. | got quile a bil of response to 
this project, and Га like to fil! your readers 
in on what is going on. 


First Item 


The following languages were mentioned 
as possibilities for a new compiler, with 
PL/I ihe overwhelming favorite. In order 
of preference: РІН, FORTRAN, BASIC, 
SNOBOL, PASCAL, COBOL, RPG, 


Figure 1: Character set, in logical groupings, Where more than one version of 
a symbol is in common usage, all are shown. 


1! blank, 0-9, А-2, az 


2) Greek alphabet (upper and lower case}. Must include 


@ 


* 5 for APL 


3) ETETE 


4) + 


- APL negative symbol 


к... 


тул ул С > pote mb x 


4 


Б} A combinatory symbol 


У summation symbol 
I| multiplication symbol 


m pi 

APL symbols 

6) 4 | 7» 58% 
/ [Г 55 
xL % 
TO р musical flat symbol 
1# B 
[ 2 ; 
& D 
+ A ' degrees symbol 
. er т 
e @@@ i 
с V 7 
> А ! 
na Y А 
vod 1. otherafore symbol 


ll 
[ integral symbol 
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Peter Skye, Chief Enginaer 
Watermark Inc 

10700 Ventura Blvd 

N Hollywood CA 91604 
(213) 980-9490 


FORMAC, TRAC, C, APL, ALGOL was not 
mentioned. 

| chose an expanded PL/I (which | am 
exuberantly and unabashedly calling PL- 
SKYE} tor the following reasons: 


|. PL/I includes all of FORTRAN, 
BASIC, and ALGOL. 

2. The main attraction of SNOBOL is a 
few string handling functions, These 
have been incorporated into PL-SKYE. 

3. PL/I includes al! of COBOL, although 
the format and syntax of COBOL is 
different from PL/I. 

4. RPG is a very simple language. RPG 
programs are very easily rewritten in 
PL/I. 

5. Only one person mentioned APL. 
Since APL’s “thing” is the power in its 
assignment stalement, | have included 
the APL operaters in PL-SK YE. Ques- 
tion: APL operators have no hierarchy, 
whereas PL/I operators do. What hicr- 
archy should be implemented? {I have 
made all the APL operators the same.) 
Come on, APL fans, write me ihis 
time! 

6. Format ability has been included in 
PL-SKYE, 

7. | am unfamiliar with PASCAL, TRAC, 
and C, but the few people who men- 
tioned these languages didn’t mention 
anything they could do that PL/I 
couldn't do. 


Second Item 


See figure 1 for the proposed character 
set for PL-SKYE. This character set is larger 
than those in common use, although nothing 
ouL of the ardinary for à textbook. Which 
brings up same questions: 


1. Are there any symbols that | have 
forgatlen? 


A STORY IN THREE ACTS 


A 6 T 1: * Our story begins with the ACTI 
' terminal — ће world's first AF- 
fordable Computer Terminal. The ACT is 


an exceptionally practical interface between 
man and machine for any computer system 


which communicates over a serial ASCII ink. 


Whether querying a microprocessor based 
system or time-sharing on a major computer 
net, the ACT-I is the most economical meth- 
od of alphanumeric communication at data 
rates from 110 baud all the way to 9600 baud. 
The ACT-I video computer terminal manages 
а 1024 character display memory organized 
as 16 lines of 64 characters chosen from the 
standard upper case ASCII set. Receipt of 
more than 64 characters on a line or the 'CH' 
code initiates a scroll operation. The entire 
screen may be locally cleared at any time by 
depressing the 'CLEAR' key. 


I/O SPECIFICATIONS 
{JUMPER SELECTABLE): 


DATA RATE: 110, 300, 600, 1200, 2400, 
4800, 9500 BAUD 


PARITY: odd, even, or none 
STOP BITS: 1 or 2 


LOGIC LEVELS: RS232, TTL, 
or 20 ma loop 


PRICE: $400 


П tT - "Тһе pem thickens. For remote 

communication to a central pro- 
cessor MICRO-TERM introduces the АСТ-Н. 
The ACT-II includes all of the desirable 
features of the ACT-I with the important ad- 
dition of an integral originate — only 300 baud 
modem and acoustic coupler for a standard 
telephone handset. The ACT-II (without 
monitor) slips easily into a briefcase (4x14x1 1) 
and reaclily commutes with you. 


The ACT-II’s modem features 5 stages of 
active filtering as well as one passive stage 
to achieve the lowest possible error rates 
despite the noises present on Ma Bell'slines. 


Want true CPU power lor low cost? [nves- 
tigate the time-sharing systems in your area; 
the ACTI can be your key to the tremen- 
dous libraries of debugged, documented, 
software which are available on these dial- 
up systems. 


PRICE: $550. 


Not to be upstaged by its excit- 
ing predecessors, the ACT-III 


ACTS: 


3 performs with state of the art elegance and 
- versatility. The ACT-III includes switch 


selectable display formats: 24 lines of 80 
characters; 48 lines of 40 characters; or 96 
lines of 20 characters. Transmission is also 
switch selectable between three modes: 
character, line or page at a time mode. The 
PRINT key sends the contents of the 1920 
character display memory out an RS232C 
printer port at rates up to 9600 baud. For 
optimum efficiency, trailing spaces on any 
display line are excluded from transmission 
and of course the printer rate is indepen- 
dently switch selectable. 


Full cursor control, direct cursor addres- 
sing, protected data fields, and video inver- 
sion are all standard encodeable functions. 
Convenience features such às a video 
monitor AC power outlet and a switch to 
initiate a comprehensive terminal self test are 
available on the cabinet rear. The ACT-III is 
the most complete video terminal available at 
a price far below that of the competition, 
smart and dumb alike. 


PRICE: $700. 


GENERAL INFORMATION 
АЦ MICRO-TERM products are fully assembled, tested and guaranteed for 90 days. 
The MICRO-TERM product line is available from stock at discriminating computer 


stores or may be purchased directly from the factory (30-45 day delivery). Prices are F.O.B. 
: St. Louis, Mo. excluding video monitors, Optional high resolution video monitors are available 
from the factory beginning at $125.00. 

BankAmericard and Master Charge accepted. 


№ 4 MICRO-TERM INC. 


PO. вох 8387 
ST. LOUIS, MO 63117 


2. [s there any standard for bit represen- 
tations on these characters (IBMers, 
please check your "green cards" ‘cause 
| lost mine)? [Use ASCH... CH] 

3. How hard will it be to implement 
these characters on 5 by 7 dot matrix 
displays and printers? 


Again, l'd appreciate your responses, espe- 
cially from manufacturers concerning 73. 


Third Item 
(Machine Language, Pie in the Skye) 


One of the most commen requests was 
for the ability to have in line “assembly [an- 
guage” statements. | have made the value 
judgement not to do this, lor the following 
reasons: 


1. АП af the examples of things “you 
couldn't do" really can be done in 
PL/I, by using the built-in functions, 
SUB capability, and lis! processing. 
And programming is faster this way, 
because you gel accurate diagnostics. 

2. |n a properly designed high level tan- 
guage, there should be a function or 
keyword to do the thing you're try- 
ing to accomplish, without having 1o 
go to assembly language. PL-SKYE 
will be updated, just like the diction- 
ary, so that it will indeed do every- 
thing. (And it Ал”! “too big!) [Good 
шек... СН] 

3. IF you put in statements which restrict 
you to a certain processor, your pro- 
grams are nol going to be compatible 
on any other system. Listen, folks, 
processor independence is where 11% 
at. PL-SKYE will be written. com- 
pletely in PL-SKYE. | had to add a 
few extra keywords to the language to 
accomplish this, but that's what you're 
supposed to do when you write a 
better compiler. 


More Comments on PDP-&8s 
(Or, "Over the Hill” Means 
"Worth Looking At”) 


| write this in response [о the letters of 
Mr Simmons and Mr Gordon, regarding the 
viability of the PDP-8 as a computer for the 
home hacker / “А Salute io the PDP-8 and 
Farewell" BYTE =14, page 1 38; "Comments 
on Design Evolution" BY TE #16, page 50}. 
[n evaluating any computer for possible use, 
several lactors are always present, such as 
price, size, power consumption, reliability, 
software and so forth. Every user will have 
different criteria; | would like to offer same 
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Fourth Item 


Relocatable code was mentioned several 
times. Yes, PL-SKYE has this, Nobody men- 
tioned it, but relocatable code makes i 
easier to get into a multiprogramming envi- 
ronment (play Star Trek, Pong, and cook 
supper all at once! ?), and allows concepts of 
modular programming and linkage editing 
noi possible otherwise. 


Fifth Item 


As to which processor to write for, people 
mentioned the 6800, 8080, 7-80, and Micro- 
nova. Although my original intentions were 
for a 7-80 system with floppy disk, | now 
plan on having code for the other processurs 
as well. And, you won't Rave to have disk, 


Sixth Item 


Many people want the compiler's and 
program's IO to be independent of some 
particular peripheral device. It sounds like 
they really want the IBM Operating System, 
which I'm not opposed to at all. But they'll 
have to wait; that kind of code doesn't 
belong in a compiler. You'll have 10 compile 
your ІО either directly to a peripheral, or 
through an IBM type of Data Control Block 
(DCB). How about somebody else writing a 
good OS (Operating System)? in PL-SKYE? 


Seventh Item 


Status of PL-SKYE? The original (pre- 
BYTE letter) version has had two major 
modifications: The input token routine has 
heen expanded lo accept APL operators, and 
the code generation logic has been expanded 
to handle DECLARE statements internal to 
contained blocks. | think the easiest way Lo 
distribute PL-SKYE wil! be on a phonograph 
record, which you will play through vour 
RS 232. Any comments on this idea? | WA 
not bar codes?.., CH] ® 


comparisons, based on a set of criteria that 
might be of interest to the home user, that 
show the PDP-8 in à much more favorable 
light than either Mr Simmons or Mr Gordon 
show. 

Price: PDP-8s, &/Is, 8/Ls are now avail- 
able on the used computer market for $750 
to $1200. These are for assembled, stand 
alone units with 4K of core memory, 
Teletype interlace, ete. The PCM-12 is avall- 
able, as a kit, for about 51000 for ihe same 
equipment {although with semiconductor 
memory). These prices are very close io 


The SOROC 10120 


CURSOR CONTROL. Forespace, back- 
space, up, down, new line, return, home, 
tab, PLUS ABSOLUTE CURSOR AD- 
DRESSING. 


TRANSMISSION MODES. Conversation 
(half and full Duolex) PLUS BLOCK 
MODE — transmit a page at a time. 


FIELD PROTECTION. Any part of the 
display can be "protected' to prevent 
overtyping. Protected fields are displayed 
at reduced intensity 


EDITING. Clear screen, typeover, abso- 
lute cursor addressing, erase to end of 
page, erase to end of line, erase to end 
of field, 


DISPLAY FORMAT. 24 lines by 80 char- 
acters (1 920 characters). 


CHARACTER SET. 96 characters total. 
Upper and lower case ASCII. 


KEYBOARD. 73 keys including numeric 
key pad. 


REPEAT KEY. 15 cos repeat action. 


DATA RATES. Thumbwheel selectable 
{гот 75 to 19,200 baud. 


SCREEN. 12 inch rectangular CRT — P4 
phosphor. 


IMSAI + 2-80 


XIMEDIA is offering a special price on an IMSAI 
1-8080 with a TDL ZPU Z-80 board instead of the 
standard 8080 cpu. 


The system includes: 
IMSAI 1-8080 without cpu board. 22 stot mother 
board with 22 pre-sofdered connectors and card 
guides; cooling fan. 


Price: 


Kit Assembled 
$ 999.00 $ 1,295.00 


XIMEDIA OFFERS A FULL RANGE OF PRODUCTS FOR 
THE PERSONAL COMPUTER ENTHUSIAST AND THE 
SMALL SYSTEM DESIGNER, LET US QUOTE ON ALL 
YOUR HARDWARE AND SOFTWARE NEEDS. 


OUR RETAIL STORE — THE COMPUTERIST'™ — IS NOW 
OPEN IN SAN FRANCISCO. CALL US FOR DIRECTIONS. 


SPECIAL INTRODUCTORY PRICING 
Kit $ 995.00 Assembled $ 1,295.00 


fPrice includes block mode, lower case and 24 
line options.) 


Selectric Terminals 
$1,200.00 


AT LAST! 


An ASCH coded Selectric terminal 
with a RS232-C interface. 


Call or write us today for details. 


XilnigEDiA 
1290 24th Avenue » San Francisco, СА 94122 


(415) 566-7472. Please call collect! 


Catifornia residiads ada 6% sales tax, Please allow З weeks for delivery, 


those of unassembled Altair 8800 or 1М5А! 
8080 machines with similar equipment. 

Software: Мо contest -- the PDP-8 has 
more software available than any other 
machine in the mini or microcomputer class: 
iwo disk monitor systems, a real time system 
with batch mode, four assemblers, three 
editors, a variety of FORTRAN systems, 
DIBOL, FOCAL, several BASIC systems, 
and numerous special purpose packages, 

Speed: This may come as a surprise, but 
the PDP-8 is up to twice as fast as the 8080a 
and 6800 in many applications. The PDP-8 
will execute a 12 bil memory to accumu- 
lator add in 3.0 us; the 8080a does the 
equivalent with 8 bits in 3.5 us, at 2 MHz. 
The PDP-8 is thus processing data at 1.75 
times the rate of the 8080a for this re- 
stricted example. Granted, the comparison 
of two machines for throughput rate is 
difficult, but any other example, including 
assorted test routines, will show the PDP-8 
to be the equal or better than the 8080a, or 
other microprocessors. While the 1М6100, 
operating at 4 MHz, is slightly slower than 
the 8080а, the high speed ІМ6100А operates 
as fast as а PDP-8/E, giving a speed of 2.5 us 
for the above mentioned instruction gx- 
ample. The IM6100A thus operates at a rate 
comparable to the 4 MHz version of the 
7-80 microprocessor. 

Architecture: The PDP-8 is repeatedly 
called a primitive machine, and both Mr 
Simmons and Mr Gordon make much of 
comparing it to the 80803, among others. 
But consider these facts: The PDP-8 has true 
indirect addressing; the 8080a and 6800 do 
not, The "cute" auto index registers, con- 
trary to Mr Simmons’ feelings, are quite 
powerful, and are used in virtually all soft- 
ware for the PDP-8 to good advantage. The 
statement that “...no program is really 
quite sure Lhey are not used by some other 
program..." makes little sense. The micro- 
programmed instructions, while confusing at 
first, allow the PDP-8 ta do some operations 
in one instruction that take several in a 
8080a or 6800. For example, the skip 
instructions allow testing up to three con- 
ditions at once, something which would take 
three jump instructions in а 8080а, The 
PDP-8 and 8/1 have optional hardware multi- 
ply/divide. The IM6100, while not available 
with this option, can implement a vectored 
priority interrupt structure with the PIE 
chips that are made for this device. The 
paging structure of the memory is a nui- 
sance, and the subroutine linkage is incon- 
venient; however, since all PDP-8s have core 
memory, the fact that read only memory or 
programmable read only memory cannot bc 
used is less of a problem than with the new 
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microprocessors, which generally use semi- 
conductor memory. Note thal this is not 
true for an IM6100 based machine, and 
some form of external storage is required in 
this case. 

Power consumption: This is a very real 
consideration, since most home hackers can 
ill afford the extra cost of running a power 
hungry machine, Here, the PDP-8 is at a 
definite loss; a PDP-8 uses about 500 W, an 
8/l or 8/L about 300. This is over twice 
whal a typical 8080a based system uses, 
However, the [M6100 is à CMOS device, and 
a machine based on it would use less power 
than other micro machines. 

Interfacing: Here again, the PDP-8 is in 
second place. Without building a special 
interface, ali the new Altair bus products arc 
unavailable to a surplus РОР-8 user, On the 
other hand, numerous surplus devices are 
available for interfacing to the PDP-8. 

Memory: A fully expanded РОР-8 mem- 
ory holds 32,768 12 bit words. This is 
equivalent to 75% of a fully expanded B08Qa 
or 6800 memory, in terms of raw storage. 
While not as much as the new machines’ 
capacity, this is still quite a large amount, 
and adequate for nearly any application. 

| would like to offer some final thoughts 
on word length and design obsolescence. In 
what holy book is it written that a computer 
must operate on multiples of 8 bits? The 12 
bit word of the PDP-8 makes it more adept 
at multiple precision arithmetic; the 8080a 
and 6800 are more comfortable with char- 
acter oriented data. To offer some per- 
spective, the IBM 360/370 series works on 8 
bit characters, while the CDC 6600/7600 
uses 60 bit words for fast arithmetic. The 
IBM 1620 used 6 bit characters for storage; 
both Mr Simmons and Mr Gordon will find 
that, historically, word length has had litile 
to do with the relative merit of a computer 
design. As far as design obsolescence goes, a 
design becomes obsolete when its price ta 
performance ratio no longer competes well 
with other designs. It is interesting to note 
that Digital Equipment is selling more of 
those "old war-horse" PDP-8 camputers 
today than ever before; obviously it is nicely 
meeting the needs of someone - a clear 
indication its price te performance is still 
quite competitive. | submit that, on the basis 
of all this, the PDP-8 апа IM6100 are both 
worth considering by the home hacker for 
his or her system. This "over ihe hill" 
machine, as well as the IM61CQ, will prob- 
ably be around, and quiic useful at that, for 
several mare years, 

Ronald B Howes Jr 
5753 Emerson Av S 
Minneapolis MN 554192 


ANNOUNCING THREE 
NEW BREAKTHROUGHS 
IN SOLDERLESS 
BREADBOARDING. 


Whether you design or build circuits 
for fun or for profit, you owe It to 
yourself to discover how fast and 
easy CSC solderless breadboarding 
can be. Now, more than ever, Be- 
cause of three new breakthroughs 
in breadboard design. And our new 
EXPERIMENTOR™ sockets** that 
make the most of them. 


4. Price who says a quality bread: 


board has to be expensive? For as 
little as $9.95, CSC's EXPERIMEN- 
TOR sockets let you design, as- 
semble and modify circuits as fast 
as you can push in — or pull out— 
component leads. On a rugged 
one-piece socket with 550 solder 
less tie-points (94 five-point termi- 
nals and two 40-point bus strips). 


— a 


Sockets lock together, snap apart to 
handle any size circuit with ease. 
But don't let the low price fool 

you: EXPERIMENTOR sockets are 

precision-molded of durable, abra- 
sion-resistant material, and feature 

CSC's non-corrosive, prestressed 

nickel-silver contacts for positive 

connections and longer lite. All 
contacts are identified, too. . with 
molded-in designations for easier 
circuit assembly and diagramming 


2. Compatibility csc 
EXPERIMENTOR sockets end the 
‘big-chip blues” They're the only 
ones with fuli fan-out capabilities for 
microprocessors and other larger 
DIP's. as well as 4-16-pin units, EX- 


PERIMENTOR 600's 6/10" center 
is ideal for microprocessor s, clock 
chips, RAM's, ROM s. PROM's, etc. 
While EXPERIMENTOR 300's small- 
er 3/10" center is perfect for smaller 
DIP's. Both units, of course, accept 
transistors, LED's, resistors, capaci- 
tors, pot's — virtually all types of com- 
ponents with plug-in ease. As well 
as #22-30 solid hook-up wire for 
interconnections, Eliminating heat 
and lead damage to expensive com- 
ponents. And saving you more 
money, on parts. 

| 


Mix or match both models; arrange 
them vertically or horizontally. 


3. Flexibility with csc Ex- 
PERIMENTOR sockets, you can 
arrange your breadboard to suit 
your circuit...instead of vice versa. 
An exclusive snap-together inter- 


locking system lets you instantly 
connect them. Vertically or hort- 
zontally. So you can mix or match 
3/10 and 6/10" centers...expand- 
ing or contracting to meet your 
requirements 

CSC EXPERIMENTOR sockets 
can be used alone, or mounted on 
any convenient flat surface, thanks 
to molded-in mounting holes and 
vinyl insulation backing that pre- 
vents shorts. You can mount them 
with 4-40 flat-head screws from the 
front, or 6-32 self-tapping screws, 
from the rear. But however you use 
them, EXPERIMENTOR sockets are 
an unbeatable way to build and test 
twice the projects in halt the time. 
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Both models feature 94 five-point 
terminals (vertical lines) and two 
48-point bus strips (one strip shown). 
WHY WAIT? CSC EXPERIMEN- 
TOR sockets are available now from 
your CSC dealer. or by phone from 
CSC, at $9.95* for the 300 and 
$10.95* for the 600. Call 203-624- 
3103 (East Coast) or 415-421-8872 
(West Coast) — major credit cards 
are accepted. 
"Manulacturer s suggested list price 
Prices subject to change without notice 
US Pat No 0235.554 


CONTINENTAL SPECIALTIES CORPORATION 


44 Kendall Street. Box 1942. New Haven, Ct 06509 
203-624-3103/TWX; 710-465-1227 

West Coast office: Box 7809, San Francisco, CA 94119 
415-421-BB72/TWX: 910-372-7992 


synchro-sound enterprises 


“THE COMPUTER PEOPLE" 


” IN STOCK " 
NEW LEAR SIEGLER ADM - 3A KIT 
FULL ADDRESSABLE CURSOR 


CHARACTER GENERATION 

5 x 7 dot matrix. 

DISPLAY FORMAT 

Standard: 1920 characters, displayed in 24 lines of 
80 characters per line. 

CHARACTER SET 

Standard: 64 ASCI! characters, displayed as upper 
case, plus punctuation and control. 
COMMUNICATIONS RATES 

75, 110, 150, 300, 600, 1200, 1800, 2400, 4800, 
9600, 19,200 baud (switch selectable). 


Ш "d 


ІМ5АІ 8080 MICROCOMPUTER 
POWERFUL е EASY TO USE е LOW COST 


$619.95/22 SLOT MOTHER BOARD 
849.95/WITH 2-80 CPU 


COMPUTER INTERFACES 

EIA standard RS232C and 20 mA current-loop 
(switch selectable). 

DATA ENTRY 

New data enters on bottom line of screen; line feed 
causes upward scrolling of entire display with 
top-of-page overflow. Automatic new line switch 
selectable, end-of-line audible tone. 


АОМЗА КІГ averne $ 895.00 
ADM-3A ASSEMBLED ............. 1099.95 
LOWER CASE ОРТІОМ................ 89.00 


FOLLOWING ITEMS IN STOCK TDL, OAE, 
PROCESSOR TECH., SWTP, APPLE, HAYDEN, 
TARBELL, IMSAI, LEAR SIEGLER, OKIDATA, 
DEC, JAVELIN, TELETYPE ASR-33, TRW. 


SPECIAL 9” JAVELIN HIGH RESOLUTION 
VIDEO МОМІТОВ.................. $159.95 
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* 
2708 EPROM $59.95 * 
* 
* 


* 
* Set of seven $350.00 
Ж k % ҡ ck ok % ko * Ж * % k Ж* % + 


DECwriter 11 


($1099.00) 

OKIDATA MODEL 110 

110 CPS DOT MATRIX LINE PRINTER 
FRICTION FEED* $1099.00 
TRACTOR FEED 1229.00 
RS 232C SERIAL INTERFACE 250.00 


«+ «+ 0X KK KX KKK «* KK KK KKK * XK 


MOST ITEMS IN STOCK FOR SAME DAY 
SHIPPING. FULL MODERN REPAIR FA- 
CILITIES ON PREMISES—WE SERVICE 
WHAT WE SELL. 


KK EK KK KK KK KK KK жож OX ko 
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synchro-sound enterprises 


193-25 Jamaica Ave., Jamaica, NY 11423 
Phone (212) 468-7067 


HOURS 9 — 4 DAILY * SATURDAY 
BANKAMERICARD MASTER CHARGE 
VISIT OUR NEW SHOWROOM 
WORKING UNITS ON DISPLAY 


$1769.95 


Features 

132 column printing 
30 CPS 

Full Keyboard 
Tractor Feed 


NEW COMMERCIAL QUALITY KEYBOARD 


The Model SS-1 Communications Terminal is a 

non-contact capacitive keyboard with a guaranteed 

life of over 100,000,000 operations. 

FEATURES 

è MOS/LSI Encoder with high reliability and low 
power consumption 

өп Key Roll Over which eliminates operator error 
and increases thruput 

Ф Hysteresis for tease proof operation 

€ Solid State performance at mechanical switch 
prices 

* Tactile Feedback at the operate point 

* ASR-33 Array with four mode encoding 


KEYBOARD KIT:.:...2 v eggs $ 79.95 

ENGLOSURE . iios зз аклау» nad доне e 39.95 
(WITH NUMERIC CUTOUT) 

NUMERIC PAD .................... 29.95 

COMPLETE KIT (with pad) ........... 139.95 


ASSEMBLED UNIT (with pad) ........ 189.95 


Photo 
surplus keyboard, 
mounted. in its case with 
the 
ROM circuit, repeat hey 
апа LED monitor features 
discussed in this article, 


Іі: Тһе author's 


keyboard | encoder 


Using a Keyboard ROM 


Bob Brehm 
1095 Sherman Av 
Menio Park CA 94025 


The keyboard encoder read only memory 
has become more plentiful in the experi- 
menters’ market recently, This versatile 
device can be used to generate the full ASCH 
character set thus allowing the hobbyis1 to 
easily and economically convert unencoded 
or non-ASCI| keyboards to ASCII. This 
article presents both the logic theory and a 
general description of one such enceder, the 
SMC KR2376 MOS keyboard ROM, so you 
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will know how jl works as well as the 
features that are available, Addition of a 
repeat key and LED code readouts are also 
shown and explained. After reading this, you 
should be able to take any keyboard, strip it 
ol unknown encoding and convert it to an 
ASCII keyboard for use with your 
compuler, 

The SMC KR2376 is a 40 pin MOS 
keyboard encoder read only memory with 


Photo 2: fhe kevbourd 
encoder und related cit- 
cuitry is mounted on per- 
foruted board on the back 
side of the keybourd as- 
sembly, The maze of wires 
іп this picture is the result 
of creating the kevboard 
matrix by hand wiring ай 
cross points. 
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DATA OUTPUTS TO 
MICROCOMPUTER 


Figure 1: The internal organization of a typical keyboard encoder ROM array, The ring counters are a logic design element 
which generates а one of “n” output which changes each time a clock pulse is received. Thus, picking one of the 8 X output 
rows with one ring counter, and listening to one of the 11 Y input columns through a comparator addressed by the other ring 
counter, the device can select a unique cross point of the matrix, The ring counter outputs also address the ROM array, so that 
stopping the clocks when a key is found depressed allows the ROM to decode the ASCH output for the key contact, 


all the logic necessary to encode single pole 
single throw keyboard switches into ASCII 
code. This integrated circuit features 
TTL/DTL or MOS compatible outputs, 2 
key rollover, N key lockout, self-contained 
oscillator, a delay network to eliminate the 
effect of contact bounce, and static charge 
protection of all inputs and outputs! [n 
addition external contro! is provided for 
selection of output polarity and even or odd 
parity generation, With prices ranging from 
$6 to $20, depending on source, all these 
features arc quite a bargain. 

The logic design of this ROM is easily 
understood if you look al the internal 
structure and outside world connections 
shown in figure 1, 

The KR2376 contains a 2376 bit ROM, 
an 8 stage ring counter, an 11 stage ring 
counter, an 11 bit comparator, an oscillator 
circuiL, an externally controllable delay net- 
work for eliminating the effect of contact 
bounce, and output drivers compatible with 
TTL, DTL or MOS logic families. 

The ROM portion of the chip is a 264 by 
9 bit memory arranged into three 88 word 


Photo 3: The LED monitor assembly is also 


constructed on perforated board, then 
mounted to the keyboard assembly, A cor- 
responding hole in the cabinet was cut so 
that the LEDs are visible when the Reyboard 
is being used (see photo 1). 
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fable 1: 


Mode 


Normal {М} 


Shift 15) 
Control (С) 
Invalid 
where: 


Mode Selection Logic, 


Shift Key 
[pin 4) 


0 
1 
0 


1 


Control Key 
{рїп 5} 
© 
o 
1 


б = 0 volts input to the pin in question 


1 = 5 volts input to the pin in questian 


7 
ETB SYN NAK pes 


DNZ 


ПЕГЕН) 


оғ олт о 02 2 


mna Z 


OMe ows біш 


nnz 


NORMAL 
SHIFT 
CONTROL 


Figure 2: Key switches hooked up to the author's keyboard encoder. This 
chart shows the ASCH codes available іп the KR2376 ST ROM, and the 
wiring of switches within the matrix in the author's case. An ASCH code 
chart (see figure 6) can be used to verify the switch wiring by looking at bit 
patterns using the LED indicators described in figure 5. 


78 


by 9 bit groups. The appropriate level (+5 V) 
on the shift and contro! inputs select one af 
the threc 88 word groups. Each of thc 88 
individual words in a selected group are 
addressed by the two ring counters. Con- 
sequently the ROM address is formed by 
combining the shift and control inputs with 
the two ring counters. 

The external outputs of the 8 stage ring 
counter and the 11 bit comparator are wired 
to the keyboard to form an XY matrix with 
the 88 (or less if full ASCII is not needed) 
keyboard switches as the cross points. In the 
standby condition, when no key is de- 
pressed, the two ring counters аге clocked 
and sequentially address bath the ROM and 
the key switch array. The absence of a data 
ready output indicates that the dala outputs 
are not valid at this time. (They are actually 
all ones if positive logic is used, or all zeros 
if negative logic is selected.) 

When a key is closed a single path is 
completed between one output of ihe 8 
stage ring counter (pins XO thru X7) and опе 
input of the 11 bit comparator (pins YO thru 
Y10}. After a number of clock cycles, a 
condition will occur where a leve! on the 
selected path to the comparator matches a 
level on the corresponding comparator input 
from the 11 stage ring counter, When this 
event takes place, the comparator generates 
a signal Lo the clock control and to the data 
ready output via the externally controlled 
delay network. The clock control stops the 
clack to both the 8 and 11 bit ring counters 
and the data output bits (DO to D6) stabilize 


Table 2: Some Control Codes. Most Rey- 
boards do not have enough keys to generate 
all 88 possible cross points of Ihe matrix 
shown in figure 2. As a result, certain con- 
trol mode overlaps are used. The following is 
a table af the control functions which were 
implemented in ihe author's version of the 
keyboard encoder. To get these ASCH 
codes, press the indicated letter or key and 
the “CTRL” key simultaneously. 


Key Combination ASCII Code 
Ctrl C ETX 
Cri B STX 
Ctr + ESC 
Ctrl G BEL 
Ctrl D EOT 
Ctrl L FF 
Ctri d LF 
Ctrl M CR 
Ctrl H BS 


GuUTPUT TO 
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Figure 3: Specific wiring diugrum for the keyboard encoder. This diagram shows the major part 
of o parallel Revbourd interface, the encoder itself. 


with the ASCII code of ihe depressed key, 
When DO to DG are stable a valid signal is 
indicated on the data ready output pin. The 
data outputs remain stable until the key 15 
released, 

An additional feature provides lor ex- 
ternal polarity control of the data outputs. 
Parity invert provides polarity control of the 
parity output while the data (and dala 
ready) invert input provides for polarity 
control of the data outputs 00-06 and the 
dala ready output, Both of these features are 
very useful depending upan your computer 
requirements for odd ог even parity and 
posilive or negative data outputs. 

The above general description should 
provide you wilh enough knowledge lo 
understand a practical implementation of 
the read only memory in a typical surplus 
keyboard. The trick is to remove the original 
encoder and to wire up the new, docu- 
mented encoder, using figure 1 as a model, 


Implementation 


The keyboard described is an "Ultronic 
Videomatice 7000" which was purchased 
from foha Meshna for about $35, While I 
used this specific surplus board, any key- 
board which uses SPST switches can be 
adapted to a new encoder. Do not altempt 


lo use "Hall effect," capacitive sensing or 
other "no switch" keyboards with this 
method, This keyboard has a nice metallic 
enclosure which helps shield the read only 
memory and ils associated circuitry fram 
noise. The diode board that came with the 
unit was discarded to make room for the 
ROM board and the LED monitoring 
readouls, 

My keyboard had all switches soldered to 
a circuit board with one side of each switch 
common to ground. П was necessary to 
break the foil pattern and hook the switches 
up in 4 manner consistent with the ROM 
requirements. Many newer keyboards al- 
ready have their swilches wired properly for 
this ROM and need not be changed. The X Y 
matrix wiring chart. for the full ASCII 
character set is shown in figure 2, To wire 
your own keyboard, connect one side of all 
switches of each Y; column together; eg: for 
Yq | connected together one side of the 
switches Гог M, =, H, Y, #. The other side of 
the switches go to the X; row buses which go 
Lo the appropriate pins on the ROM, 

Each X; and Y; switch can generate three 
different codes depending upon the voltages 
present оп the STROBE (5) and CONTROL 
(С) inputs. Mode selection logic is shown in 
table |. 
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As can be seen from figure 2 there exist 
several redundant keys whose codes may be 
generated by enabling the control code of 
other keys, This characteristic is very useful 
if you don’t have a full 88 key keyboard 
(ihe usual case). Actual keys implemented 
on my keyboard are shown as small switches 
in Figure 2, Several of these keys and their 
control functions are shown in Lable 2. 

The nin diagram of the KR2376 is shown 
in figure 3 along with the circuitry 10 
control the "function pins" of the ROM in 
addition to the delay and oscillator com- 
ponents. On my keyboard the parity select 
and dala invert swilches are placed on the 
rear of the enclosure. 

So far we have shown how to hook up 
the switches on the keyboard to the ROM 
and provide selectable parity and data out- 
put. It is now Lime lo describe several 
additional features that enhance the opera- 
lion and use of the keyboard in the personal 
computer system. 


Circuit Enhancements 


You can enhance the usefulness of your 
keyboard with the addition of a repeat key, 
selectable strobe output circuitry and an 
LED code readout circuit, Each of these 


BUTTON 
SPOT 


DATA READY, 
PINI& oF LL 
ROM 


ч. 


improvements makes your keyboard more 
versatile and allows it to be connected Lo 
computers with varying inpul requirements. 


Repeat Function 


The basic idea behind the repeat function 
is to pulse the data ready signal while the 
ASCIL outputs remain stable. Since the 
computer reads a keyboard input every time 
the data ready line changes from its steady 
slate, the computer will accept the same 
character many times if we pulse this signal. 
An easy and economical way to implement 
this function is to use a 555 timer and a 
7400 NAND gate as shown in figure 4. The 
timer operates at approximately 10 Hz or 10 
characters per second. Closure of the repeat 
switch allows 1C3b output to change at a 10 
Hz rate. The ROM data ready output is a 
constant +5 V (using positive logic) when a 
key is depressed. Therefore the data ready 
(1C3c output) is gated at a 10 Hz rate when 
the repeat switch is closed. Since we have 
only used three gates of the 7400 we can use 
the remaining gate to implement a dala 
ready invert function useful if a positive 
going strobe is required with positive logic. 
Additional combinations can be made with 
negative logic. To use the repeat function 


ІС5 «7400 NOTE - 
PIN 14 « «5v 
PIN 7* GND 


DATA READY OUTPUTS 
SHOWN FOR POSITIVE LOGIC 


53 ПАТА READY POLARITY SELECT 


c [DATA READY 


Figure 4: Adding a repeat Rey, The logic required to add a "repeat" function to the keyboard 
consists of a 555 oscillator and gating under the control of the repeat key switch. This circuit 
also provides for either normal or inverted forms of the data ready dine output, A Rey is 
"repeated" by making the normal steady state output of the keyboard encoder's data ready fine 


oscifiate at about a 10 Hz rate. 
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Figure 5: Kevboard monitor LED display circuit, Adding two Y 100 NAND packages, S resistors 
ана 8 LED indicutors provides un invaluable debinugiim tool for Checking out. the kevbourd 


miS wiring 


und a fascinating displuv once the wiring is ргоинінсені error free. Check oiu 


cuc key ii normal, sifted aud control made ning tte standard ASCH code chart of figure 6, 


jusl press the desired alphanumeric key and 
Ihen the repeat key until the desired number 
of letiers are transmitted. 


LED Cade Display 


This option is by no means necessary but 
is very uselul to check aut the operation of 
the keyhourd as well as have a ready source 
for determining the ASCIE code of any 
keyboard. character. The circuit diagram is 
shown in figure 5. 

When any input to the 7400 NAND gale 
goes high it forces the outpul low which 
grounds the LED causing it to light. During 
slandby using positive logic all inputs will be 
high and consequently all LEDs will be liL. 
Negative logic will cause them io be extin- 
guished in standby. The LEDs are arranged 
on the keyboard such that the rightmost 
LED represents the least significant bit (DO) 
and the lelimost LED represents the parity 
bit. Using positive logic the ASCII code for 
any depressed key will be shown on Ihe 
LEDs as a lit LED for a 1 and a dark LED 
Гог а 0. The opposite is true for negalive 
logic, |i is very interesting. 10 watch the 
parity bit change as the code changes. With 
even parity you should always have an even 


number of LEDs lit and with odd parity an 
odd number shad be fi. 


Final Checkout 


Final checkout should determine whether 
the proper ASCII code is present оп the 
LEDs (thus the output), whether the shift, 
control, parity select, data ready select, and 
dala Invert options function. properly, and 
whether the repeat. function actually pulses 
the strobe signal. 

Code checkout Is easy if you refer lo 
the ASCI! code chart given in figure 6. АП 
keys thar vou have implemented should 
show their codes on the LEDs. (in the event 
you didn’t install the LED readouts, a 
voltmeter at every bit will show the logic 
levels. Individual bit measuring. Гог 264 
codes is very tedious and since the cost of 
the LED readout unit is only about 53 it is 
highly recommended that this fealure be 
built lor test purposes if not actually in- 
stalied.) Try all keys іп the normal (lower 
cae ASCH letters and numbers), shili 
{upper case ASCH and shift characters) and 
the control. mode. Press each key several 
times tao make sure the code is repeated on 
the LEDs. In my ease 1 found that. for 


8i 


Typical 
8 bit 
Hexadecimal 
Format 


8241.24 


за д 
7654 3210 


HIGH LOW 
ORDER ORDER 
1 9 


Bit 7 is ignored in 8 bit 
processors. 


Figure О; USA Standurd for Information Exchange (ASCH) code chart. fhe physical 
arrangement of Rev tops оп your particular. keybourd switch array тшу vary, but. the 
correspondence between и given code und a given graphic symbol should follow Ihis chart for 


ASCH character ех пеге purposes, 


High Order Bits 6,5,4 


Low Order Bits 
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The following table gives expansions of the multiple letter mnemonic functions in the chart. 


NUL Null VT Vertical Тар SYN SYNchronous idle 

SOH Start Of Heading FF Form Feed ETB End Transmission Block 

STX Start of Техт CH Carriage Return САМ САМгві 

ETX Endof Text 50 Shift Out EM End of Medium 

EOT End Of Transmission SI Shift In SUB SUBstitute 

ENQ ENQuiry DLE Data Link Escape ESC  ESCape 

ACK ACKnowledge DCI | Е5 File Separator 

BEL BELI ВС: | Peripheral GS Group Separator 

85 Back Space pcs | control RS Record Separator 

HT — Horizontal Tab рса us Unit Separator 

LF Line Feed МАК Negative Acknowledge DEL DELete trubout} 
SP Space 


certain letters | would get multiple codes, 
This problem was Iraced to having several Xi 
lines hooked together or Y; lines hooked 
togelher. After correcting these errors the 
keyboard functioned properly. Voltages 
should not exceed +5 V for input on pin | 
or 12V on pin 18 of the ROM, Total 
power consumption is 200 mW for the 
ROM, 265 mW for the TTL ICs, and 
1333 mW for the LEDs, 

Interfacing the keyboard to your com- 
puter should be easy if à parallel input port 
is available, Simply connec! the DO to DG 
inputs, the parity line and the data ready 
hne ta the input рогі using the appropriate 
logic level as required by your compuler, 

If you have a serial input port available 
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for your keyboard, a parallel to serial con- 
verter 15 necessary. You can use half of a 
UART as discussed in Don Lancaster's excel- 
lent article "Serial Interface" in the Septem- 
ber 1975 ше of BYTE [page 22|. This 
strategy, however, leaves half of the UART 
unused. A more reasonable approach Гог 
serial interface is Io use the Teletype trans- 
miller circuit which is described in full detail 
in Don Lancaster's ТГ Cookbook pub- 
lished by Howard W Sams, indianapolis IN, 
and available from BITS Inc. 

Building an ASCII encoded keyboard 
using the KR2376 ROM is easy and ceco- 
nomical, and, in addition, provides a tull 
character set usually found only in expensive 
keyboard logic assemblies. 


Your microcomputer is only as good 
as its memory 


oe ISK HENORY ө ши 
жы» --- 
a 
Your micro- 
computer is... 
in a manner mE so 
of speaking... Diskette 


capable of think- 
ing. The amount 
of information you can store, combined 
with the access speed, determines the 
bottom line capability of your microcomputer. 

The Midwest Scientific Instruments' FD-8 Floppy 
Disk Memory System will enable you to get the 
most out of your microcomputer. . .6800 or 8080. 
We have the most complete 6800 disk operating 
system available today, which interfaces to any 
microcomputer vía a single PIA chip. 

When used with the MSI FDOS Operating 
System...included with purchase...the FD-8 
gives your microcomputer a level of performance 
which can only be matched by larger computers. 

You can have program save and load with 
named, variable length, password protected 
files at three levels: object code files, source code 
files, and BASIC files. 

It has disk routines which can be used easily by 
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low level assembler lan- 
guage programs as well as 
high level BASIC programs. 

The coresident assem- 
bler/ editor saves and loads 
source files from disk, 
assembles and stores object 
code on disk, and creates assembly 
listings on a high speed printer. 

You get a full ANSI standard BASIC inter- 
preter* with program load and save, from disk as 
well as tape, with both random and sequential 
disk data files. BASIC also has multi-I/O port 
capability under software control. 

And all you need do to access any of these 
functions is type the appropriate commands on 
your terminal. 

The FD-8 is complete, inciuding all power sup- 
plies, cabinet, cables, software, manuals, and 
documentation. 

You can order the FD-8 as a kit for $1,150.00, 
or wired and tested for $1,395.00. 

Visit one of our dealers for a demonstration, 
or send for our free Catalog of MSI products. 
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Implementing E 


the Tiny 


Assembler 


Listing 4: The external address table, This series of jumps is the sole interfuce 
fo the outside world from Tiny. Assembler 6800. As originutly written, 
terminal oriented ТО is done with these five external references to MIKBUG, 
Motorola’s Monitor Program. 
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Notes on External Linkages 


If MIKBUG is used {for example, in a Southwest Technical 
Products machine, or an expanded version of one of Motorola's 
development board kits! then this code should be used as is, If you 
interface to your own custom monitor, this code must be replaced 
by references to equivalent routines as follows: 


CHROUT: The contents of the accumulator, treated as an ASCII 
character, are dumped on the output device, 

CHRIN: The contents of the accumulator are defined by an 
ASCII cade obtained from the input device. 

HEXOUT: The contents of accumulator A are dumped ta the 
output device as two hexadecimal encoded ASCII digits. 

BLKOUT: A blank is dumped on the output device. 

STROUT: A string, terminated by an EOT (hexadecimal 04) code 
is dumped on the output device. The index register points ta 
the string on entry, and is updated during the operation. 
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When all the functional requirements for 
Tiny Assembler had been described in a well 
structured format, the final structural net- 
work of the program was realized, as given al 
the end of last month's introduction to this 
program. Combining figure 3 of page 66, 
April 1977 BYTE, with detailed table 
definitions, | was at iong last ready to begin 
actual coding of the assembler itself. 


Coding the Program 


| was immediately confronted. with Iwao 
problems. First, | did not yet have an 
assembler to work with. Second, 1 had no 
M6800 machine available! | therefore de- 
cided to Магі by writing a cross assembler in 
РІЛ. This would let me find and correct 
any logical bugs in Ihe assembter's design. fL 
would also provide an assembler capable of 
producing the final M6800 version of the 
developed program. 

Because structured design Lechniques are 
language independent, no redesign was 
necessary for the development of the cross 
assembler. (In. fact, assemblers written in 
8080 or 7-80 code could be developed just 
as easily.) During Lesting of this program, 
several minor logical errors were corrected, 
and an operational design was available 
for Ihe final version of the program. In a very 
real sense, the assembler was used 1o write 
and debug itself. 

The next step was to translate cach 
function. fram the РІЙ code to M6800 
assembler code. As cach block of code was 
developed, it was added to existing Functions 
and run through the cross assembler to catch 
any errors and to find the length of the 
generaled code. Final debugging of each 
function had to be postponed until a ma- 
chine was available. The code was basically 
developed in a top down manner starting 
with the mainline and working down the 
hierarchy of functions. However, the order 
of listing different parts of the program was 


Generat Structure 


M6800 Structured Code Conventions 


IF {test condition) THEN 
(then processing} 
ELSE 
(else processing} 
ENDIF 


{set initial cond) 
DO WHILE (condition) 
{Чо group? 


(тау change cond} 
ENDDCO 


(set initial cond! 
DO UNTIL teandition) 
ldo group? 
(may change cond) 
ENDDO 


А generat case structure: 


SELECT (based on casel 
CASE (condition 11 
{process 11 
CASE {condition 21 
1 {process 21 
CASE lcondition 3] 
: : {process 31 
ENDSELECT 


The case structure, recoded using 


the DO UNTIL to check case. 
CASE 


SELECT 
lpoint to first case} 
DO UNTIL {selected condition} 
2 fadvance to next сазе} 
ENGDO 
{execute case pointed to} 
EMDSELECT 


M6800 Implementation 


aa 


IF TST CONDITION 
BNE ELSE 
"TES | then processing 
BRA ENDIF 

ELSE TE } else processing 

ENDIF жя» j continue 

* SET INITIAL COND 

DO TST CONDITION 
BNE ENDDO 
өл ( do group processing 
BRA Bo 

ENDDO txt 


" SET INITIAL COND 


Calculate condition 


Move to next CASE 
Execute CASE 
Return fram select 


Table of CASE Conditions 


DO Ы 
Мн do group processing 
TST CONDITION 
BNE BO 
ENODO ttt 
JSR SELECT 
JMP ENDSELECT 
SELECT LDX JTCASETABL 
LOOP JSA NXTCASE 
TST CONDITION 
BEQ EXECUTE 
INX 
INX 
BRA Г ООР 
EXECUTE JSR X 
RTS 
CASETBL BRA CASEI 1 
BRA CASE2 
BRA CASES f 
CASE1 nae | 
nee First CASE procedure 
RTS f 
CASE2 "t | 
ene Second CASE procedure 
RTS f 
CASE3 кук 
bee ) Third CASE procedure 
RTS 
ENDSELECT *** 


nae } continue 
TP 


Table 1: The general programming structures shown in the lable above have been implemented as shown in the right hand 
column where *** represents the particular code which is executed within these control structures, 


influenced by the one pass design ol the 
assembler. All data declarations, output text, 
tables, and commonly. called subroutines 
were placed at the front of the listing Lo 
reduce the number of forward references, 
The program mainline follows the section 
containing common subroutines. 

While the M6800 has a very powerful 
instruction sel, iL cannol directly support 
the functians shown in the pseudocode used 


in the listings given as examples. Therelore, 
control functions such as DO, THEN, ELSE, 
UNTIL, WHILE and CASE need 10 be 
performed by in line routines of M6800 
instructions, Table 1 shows some of the 
common funclional structures with their 
associated assembly language routines. The 
basic structures of these in line routines will 


Taxt continued on page 92 
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Table 2: Hexadecimal object code. This table contuins the complete object code of Tiny 
Assembler 6800, assembled at an origin of 0000 Hexadecimal in memory address space. This 
version can be used if necessary to load Tiny Assembler 6800 by hund. This type was set by 
machine from the same data which was used to create the bar code listings of figure 1. Note, 
however, that to make this version readable, fixed length lines were used (as opposed to variable 
length lines in figure 1}, 
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Notes on Memory to Memory Operation 
{Personal use notes by Carl Helmers) 


As used in my homebrew 6800 system at 
BYTE, Jack Emmerichs' assembler is set for 
memory to memory operation without any 
source input or object Hle output peripheral 
operations at uff. During the ussembly pro- 
cess, the only normal IO operation is output 
of the fisting to my Asciscope terminal ut 
2400 bps. This form of operation is ex- 
tremely tust, und would be even faster if it 
were nol limited much of the time by the 
data rate of the listing to the terminal. The 
speed is attained by use of large regions of 
memory insteud of peripherals. Al this 
writing, my 6500 is equipped with a tittie 
more {бшп 24K bytes of working тиіп 
memory which is allocated to the software 
development process іп the first 28 K af 
memory address space us follows: 


O000-00F Fo Scratchpad direct address- 
ing region used by aff pra- 
grams (like registers on d 
hig machine). 
40 | Device 
Alfocations. 
Write protected program- 
mable memory for the іп- 
teractive Manipulator Pro- 
gram (monitor, ҒО ro- 
tines, text editor). 
Assembler object file ott- 
pui built from 2000 up- 
ward, ussembly time stack 
built from 2FFF down- 
ward. 
Source string text area pre- 
pured bv {MP's editor, 
Master initialization copy 
of directly addressed 
scraichpad memory 
contents. 
Tiny Assembler 6800 re- 
lacuted by hand, 

in memory to memory operation, the 
puiches include programmed simulations of 
the nonexistent parts of 10, us well as 
а memory louder program which is paiched 
into an appropriate part of the assembler to 
get data prior to conversion into. externul 
form. 


0/00-OF FF Address 


I000-IFFF 


2000-2FFF 


3000-5FFF 


6000-60F 1 


60F2-6FFF 


An Input Simulator 


The normal CHRIN input routine of the 
MIKBUG monitor, or other similar systems 
software, simplv returns the next character 
from the terminul device, which might be a 
Teletype, video terminal, eic, For memory 
io memory operation this is accomplished 
by use of а pointer variable and a routine 


whith fetches ihe next byte und increments 
ihe pointer. If the pointer exceeds a maxi- 
mum value, the assembly is terminated with 
ап error Mesage, so my program assumes 
that the end of the assembly. will be sig- 
naled by ап END statement prior torun- 
ning out of data in the text string. End of fine 
to the assembler is indicated by the same 
ASCH carriuge return (hexadecimal value D) 
which marks the end of fine for the text 
editor, The input simulator. | use is iffu- 
strated in disting 3; this routine also assumes 
thal initialization of the assembly sets the 
pointer named IPTR equal to the beginning 
address of the text buffer, Н also is used te 
echo the original source listing of the as- 
sembly lo the fagical output devices. This 
díways includes the 2400 bps video ter- 
minul, but might also include my Teletype 
when f need a hard copy listing and set an 
appropriate monitor fag. 


The Output Simulator 


Output for the character. images of the 
object code of a line of assembled text are 
handled exucth: us in. MIKBUG using rou- 
lines tiat accomplish the same purpose. The 
daid goes {о a terminai or Teletype hard 
copy device in human readable form but is 
not stored in machine readable form as 
assumed by fuck, However, і wanted to be 
able to load the memory region fram 2000 
fo ЭҒҒҒ with datu. generated by the gs- 
sembler, rather than record the character 
format data on tape and later load it with a 
program such as that supplied by jack іп 
listing 4. 

Thus ting the source listing of the 
ussembler, | identified the location іп the 
program (the beginning of WRITE) at which 
afi datu for a given byte of memory is ready 
іп binary form, then patched in the loader of 
listing 6. This loader is putched into the 
usembler’s WRITE routine, using code 
shown by comments di the end of fisting б, 
This louder has been designed to culeulate а 
pointer into the output buffer area with the 
velue 20007 X where X is the present output 
program counter value minus the starting 
program counter value for the assembly. 
This technique works well provided that the 
starting program counter can be property 
seh, this is accomplished by setting the 
starting program counter fa ип initial value 
of FEEF during initiulization, then making a 
requirement that. the. first statement of the 
assembly reference the starting address of 
the object code. This requirement is met by 
making the first statement of each assembly 
he un ORG statement defining the starting 
location af the program being assembled. 
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а 
Figure 1: Bar code representation of Tiny Assembler 6500. This figure, spread over several pages, contains the complete bar code 
representation of Tiny Assembler 6800, version 3. The copy was sent to BYTE using Kansas City (BYTE) Standard tape format, 
und was processed by Walter Bunks and his ussociates at the University of Waterloo to prepare the code in the form seen here. 
Гаре 2 was prepared from the sume data using и different program for the Photon pholotypesetier. The bar code text here uses 
variable tengih records in the frame format described earlier in BYTE. This format is repeated here, along with the abject cade 
format, for reference by those individuals experimenting with bur code input technigues: 


е Sync character, binary 10010110 
Standard Ф Frame checksum (arithmetic sum of all bytes in frame ignoring carry) 
andare . Relative record identification, 8 bit ascending integer 
Format с. n 
е Length of frame, “п 
е Data of frame, total of "n" bytes, as follows: 
ен е High order address for first byte of duta 
Specific | {| ‚ 
Бата * Low order address for first byte of data 
Format . "n-2" bytes of data loaded beginning ut address of first byle of data 


These records ere absolute binary data, an image of the Tiny Assembler 6800 beginning at location 0000 and extending to 
focation OF FF in memory address space. An extended segment of null (hexadecimal 00) data in the table area of the assembler is 
skipped, «o nol every byte in the assembler is found in this bur code representution (the same applies to table 2), 


Listing 2: The main procedure loop nf Tiny Assembler 6800. The assembly begins 
by calling ап optional subroutine, assumed io exist at the siari of the symbol table 
region of memory, to perform user initialization. As assembled and presented in (his article, the 
subroutine is a dummy procedure represented by an RTS (hexadecimal 39) at location 02DE. 
The {SR STBL-I (hexadecimal BD 02 DE at location 7A4)- is the main entry paint of the 
assembler. Н can also be patched to a permanent initialization routine outside the assembler if 
ihe user's machine has more memory than the 4 K assumed by this program, 

After user initialization, the symbol table is cleared, If the symbol table was present with a 
transient user initialization routine- starting at focation 02DE, this routine is replaced by u 
dummy return. instruction for the second апа subsequent. invocations of ihe assembler 
Following а load of the code. 

Location. ENTRY is the normal "continue assembly" entry point for the program, ЇЇ 
assembling fine by line, it is possible to invoke the assembler for one or more fines, issue an 
END pseudooperation to terminate ihe assembly. Then if is possible to continue operation by 
returning to ENTRY from your monitor (this listing assumes Motorola's MIKBUG). Note that 
ff is not safe to do such ап END operation if there are any unresolved references, unless хутро! 
table sorting is suppressed. 

Overhead of interfacing Tiny Assembler io the Motorola MIKBUG monitor is part of ihe 
initialization that. precedes the сай to CMD, the main assembly procedure, After an END 
pseudooperation, control returns from CMD, EO} is called to perform housekeeping operations, 
and MIKBUG is reentered ut SEQE3 (hexadecimal), 

This listing and listing 1 were produced using the PLII cross assembler version of Tiny 
Assembler 6800. 
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Figure 1, part 1: 
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Figure 1, pari 3: 
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Text continued from page 85 


be similar Irom опе microprocessor machine 
language lo another even though specific 
instructions will ег. Like pscuducode, 
they can be combined into extremely com- 
plex procedures. One special structure is not 


shown in table |: the code to handic 
external program linkages. 

External linkage can be handled іп two 
ways, One i» to equate the name of an 
external symbol to an address and use it 
throughout ihe program. This will generate 
the absolute address of the external symbol 


Table 3: Error messages from Tiny Assembler 0800. Гре format af labels, operation codes und 
operands of Tiny Asembler 6500. is a subset of the full Motorola Assembler spe ification, 
These error messages indicate conditions which Tiny Assembler could nol handle; those ion- 
ditions which are nated us "terminul" tend to propagate through the rest of the sembly 
generating additional errors, Error codes ure single letters, listed here with some explanution. 


ERROR A 


Verb does not start with an alphabetic charac- 
ter. А verb is an operation code or pseudoopara- 
tion of the assembly language. This error can result 
fram a priar error, or fram mistyping source data. 


ERROR B 


Verb nat in table. This is the primary indication 
of an invalid mnemonic operation code. 


ERROR C 


Verb does not allow immediate addressing. An 
attempt was made to use immediate addressing 
{signified by a 'z' character immediately preceding 
the operand) with an operation that has no 


immediate mode. For example, 
ASR =00Р5 


would generate this message. 


ERROR D 


Invalid verb modifier. 


ERROR E 


Symbol table overflaw, This is a terminal error, 
in the sense that code following a symboi table 
overflow can have spurious errors, To recover, the 
program being assembled should be partitianed so 
that a smaller number of symbols is required in 
assembling each part. Note that the capacity of 
Tiny Assembler 6800 is 200 symbols in this 
version. 


ERROR F 


Label already in use. The following are several 
sets of duplicate labels {as interpreted by Tiny 
Assembler 6800): 


Іп Label Field 


THINKS 
THIS ——————— THI$ 
THIMBLES 


In Symbol Table 


ADUTIX 
AOUT2X 
AQUT3X 


AOUX 


White symbols can be arbitrarily long, the first 
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three characters and last character must be unique. 
ERROR G 


Relative branch greater than 128 locations 
away, This errar occurs if the target of a branch 
instruction is too far away for a signed 8 bit 
displacement from the present location counter 
value. This can usually be fixed by using a jump 
instruction. For example, if 


BMI TARG 


gives error б, then it might replaced by the 
complementary condition and a jump as follows 


BPL BUMI 
JMF TARG 
DUMI *** continue code *** 


ERROR H 


Farward reference table full. This is a warning 
message that indicates imminent collapse of an 
assembly if another reference to an undefined 
symbol i$ found prior to the resolution of any 
previously unresolved reference. Tiny Assembler 
6800 has а table af 25 unresolved forward 
references maximum, 


ERROR I 


Forward reference table overflow. This 15 the 
terminal message that indicates an attempt to 
exceed 25 unresolved forward references, After 
this error is noted, there will typically be numerous 
spurious error messages. Eliminate forward refer- 
ences ta undefined labels to cure this problem. One 
way то eliminate an unreseived forward reference 
is to define the data or code involved prior to its 
first reference. 


ERROR J 


Invalid character in hexadecimal or decimal 
number. Only two types of numeric constant are 
allowed by Tiny Assembler 6800: up to four 
decimal digits, or à dollar sign 186) character 
followed by up to four hexadecimal digits. 


ERROR К 


Invalid symbol, A symbol in the label fieid of 
an operation begins with а number, or an invalid 
character is detected in a symbol. 


for each instruction which references it, A Listing 3: Symbol table allocations. The 501 code ut O2DE is a NOP 
beiter way is to create a lable of linkages Lo instruction which gets replaced by a $39 to block further attempts at 
external symbols and have all references go intlializaiion after the assembler has cleared the symbol table. A dummy 


through the table. In this way, only one transient iInitiulization routine of three NOPs and un RTS illustrates haw such 
stalement must be changed if the location of code would be entered into the assembler 5 source; in a real siitration, one 
an external symbol should change, If all would assemble the initialization routine separately and then move the code 
references are in the form of subroutine in on top of the existing assembly code of this dummy. 


calls, a simple jump statement can be used to 

transfer control from the table to the ex- 

ternal location. In this assembler, ali calls to 

the monitor's (О routines go through the TET 
table shown in listing 1. (n 


a 9pasdesénoraócá STMBUL TABLE 


Fis ып 
Slot HMH u 


| 
І 
1 
І 
і 
А M — 
The CASE statement is somewhat morc 7 LAMEL Mot нан [ei 
М т. a 
complex. The pseudocode for CASE is PM now space tue 
d | i "ms p - 402Е 0) ul { nor ШШЕН DEFINED 
shown in table | in two forms. The pseudo een ul : чон use DEF 
code can be broken down into two func- КҮЗІ 1 RIS | 
. nec (ürdE 1 1 Ueto sibel zug SET FUR 209 513 ЧҮТЕ ENTRIES 
lions: calculate the CASE conditions, and 40?üF] — DU t FCH +00 TAULE 5TOP НҮТЕ 


Listing 4: An example of а foader program. This loader is based on the functional structure shown in the first part of this article, 
and is one of several listings accompanying this article which show how Tiny Assembler 6800 works. 


псу BI BR BS Цеса HL UR HRS se EDA JSk PHAR HEA] ЧЕК CHAPARTFL 
OFC? 41 00 > CMPA an IR FND DR Тары THEN 

nog Bà*imkbitdtkbR ET EERE OFC’ Sy |l - НЕО Еа! бар 10 ЕМІ PROC 

ро0о >. + DFCH hi 2н E CMPA в" ІК wl Cit THEN 
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Listing 5: The input simulator routine, This routine, called exactly like the 
equivalent routine of MIKBUG, simulates an input operation bv fetching the 
next byte of text from the text area. [his byte is written to the terminal 
device to echo the progress of the assembly. The character string output 
sequence referenced on input overrun error is designed to use a string which 
terminates with hexadecimal FF. For users of the eguivalent STROUT. 
routine of MIKBUG, replace the fast character of the message string with 
hexadecimal 04. 


LOCH ві ве ва cE 

2000 > ORG 52000 

2000 >+ ORIGIN CHOSEN TO EASE RELUCAIJUs BY USERS ШР LISTING 
2000 Бы 

2000 »* MEMORY TO MEMORY ASSEMBLY INPUT RUUTINE 

2000 »* FÜR USE WITH JACK EMMERICHS' 

2000 ve "TINY ASSEMBLER 6809" PRUGRA 

2000 dd 

2000 >. WRITTEN BY GARL HELMEAS CIRCA NOVEMHEH 15 1976 
2000 >а ORIGINAL VERSION HAND ASSEMBLED 

2000 >ж THIS VERSION EDITED AND ASSEMBLED FEBRUARY 14 1977 
2009 >а AS ILLUSTRATION FOR JACK EMMERICHS' RHTICLE 
2000 >+ IN MAY 1977 BYTE» -+ 

2000 за 

a000 »* EQUATES DF VARLASLES 

даға *TEMK EGU ЕЛ TEMPORARY INDEX SAVE AHEA 

14414: кІРТЯ EQU SF2 PUINTER ТО INPUT TEXT AREA 

2000 >. 

2090 к. 

2000 >» ASSEMBLER PATCH FOR OUTPUT ТО IERMINAL 

FFFF >ОшТО EQU *FFFF LREPLACE WITH ACTUAL VALUEJ 

2000 ae 

2000 >. 

2000 >+ — |MP6BOO MONITOR EQUATES 

2000 >» FUR STRING OUTPUT PACKAGE DATA 

1041 РУТА EQU $1041 PUT STRING ROUTINE 

6020 кҮКІХ EQU $20 PUT STHING POINTER LNPUI ARGUMENI 
corc CLEA Езы  $FC PSTR CLEAR SCREEN СОММАНЫ 

DOFF *STOP EQU ЕЕЕ PSTR END UF STHING COMMAND 

0007 *BELL EDU $7 ASCII BELL 

одос 2CR EQU SD ASCIL CARRIAGE RETURN 

Роос >. 

2000 ЕЯ 

2000 >+ EXECUTABLE CODE OF NXCH "NEXT CHARACTEH" ROUTINE 
#000 DF Fa *NKCH STX TEHX 

2002 DE Fa > Lox IPTA 

Роба Ав 00 E LDAA QX А te IPTA CGET НЕХТ INPUT CHARACTER) 
anas ОВ > 1NX IPTH іш IPTR + IF 

2007 8С SF FF > CPA ФЕЗРЕРЕ ІК IPTR m S5Fkk THEN 

2004 вт 09 * ВЕШ 00Р5 {00Р5$ WE HAVE AN ЕННОН] 

200C DF F2 > STX {PTA 

200E 36 > PSHA 

eooF 37 > Р5НЯ 

2010 BD FF FF > WSR UUTE PRINT THE CHARACTER 

2013 Эл > PULB 

9014 32 > PULA 

2015 J9 > ATS NURMAL RETURN 

2016 >. 

2016 зе EARRA DISASTER 

2016 CE 00 00 >00Р5 LDX #UCPM X i= [ADDRESS UF MESSAGE] 

2009 да 

2019 DF 20 > БТА ТХТХ TXIX I= ADDHESS UF MESSAGE 

2018 BD 10 4] > J5R  PSTR PAINT MESSAGE [IHP MONITOR HDUTINEJ 


201E 20 FE GAGA BRA GAGA RUN AMUCK IN CUNTHOLLED LOUP TILL RESET 


-üüPM РСВ  LLEA.BELL,CR«BELL^CR 
S080 FC 07 ап 
2023 пот oD 
2017 20 20 
8025 49 ДЕ 50 > 
ВОВЕ 55 54 20 
2026 аз 55 46 
РОТЕ 46 45 52 
2031 20 4F 56 
айза аз 52 52 
2037 55 aE еб 


T 
a 
г, 


22.lNPUT BUFRER UVERRUM I 


2034 00 

2038 G7 0р OF > FOR BELL-CAsBELL.CH-BELLsSTUP 
ВОЗЕ QD 07 FF 

ара > END 


+++ END - UNRESOLVED ITEMSI 


eee SYMBOLS! 
BELL O07 CLEA 0060 CR обор GAGA 201E ІРТН уона 


NXCH 2000  DDRM 2080 OGFS 2016 ОТО РЕР PHIR |041 
STOP OOFF ТЕМХ DOF4 TXTX 0020 


then execute the proper case procedure, In 
table 1, the second form of the CASE 
construct and the detailed code shows this 
resiructuring. The implementation of this 
structure resembies и computed GO TO, and 
is shown in detail in table |. Unlike a 
computed GO TO, however, there is only 
one logical exil from ihe routine. This is a 
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return from subroutine (RTS) instruction al 
the end of the select procedure, In the 
assembler, the CASE structure. is used to 
select which procedure is to be executed for 
assembler directives. In our model CASE of 
table |, a branch around the structure is 
shown for completeness; this is nol neces- 
sarily required in all cases. 

During (he process of translating each 
function into assembler code, it was not 
difficult ta follow the coding Lechniques 
developed above. Control logic 15 nol com- 
plex because control instructions generally 
fall into 1wo simple categories, First, within 
« given function there are almost always 
branch instructions. which are fimited in 
range Irom -128 to +127 bytes relative to 
the location of the next instruction, Each 
function is usually compact enough to lit 
within this range. Second, between functions 
control instructions are always subroutine 
calls. The only way for one function La 
affect another is through a jump Io sub- 
routine, or by changing values in program 
variables or machine registers. This makes 
the program very easy (o understand and 
modify, {Proven in practice here at BYTE 
where Jack assembler hus been undergoing 
a bit of customization. | 


Trying It On a Real Machine 


The problem of machine access was [i- 
nally solved by my friendly local Milwaukee 
Computer Store which donated the use of a 
demonstrator Southwest Technical Products 
M6800 for debugging the final version of the 
assembler, The final phase of the project 
could now begin. 

The main linc and IO modules were de- 
bugged first so that the program could 
communicaie with the user, Functions were 
tested in the same lop down order used in 
design. Once a function worked properly it 
was almost never necessary to make further 
corrections based on the testing of lower 
level modules. Listing 2 shows the main linc 
procedure of the assembler, with some com- 
ments on Ив operation. Listing 3 shows the 
symbol table allocations with comments on 
transient user initialization performed by 
code in the symbol table area. 

Examples of how the assembler works arc 
shown in listings 4, 5 and 6. Listing 4 is a 
loader program based in part on the func- 
tional description in pseudocode developed 
earlier and shown in listing 5 of part 1 of 
this article. The style of this loader reflects 
its use as an example of assembler source 
code more than its possible use as an 
efficient, compact loader. Listings 5 and 6 
supplied by Саг! Helmers are examples of 
what can be done to adapt the assembly 
program. 


Listing 6: An object file output simulator. This routine, which is patched into the assembler's WRITE routine of hexadecimal 
location 882 (68B2 in BYTE's relocated version), is used to directly load the output of the assembler into the output buffer 
starting at location 2000. A starting address pointer is initialized in BASE by the first address generated in the assembly, and ай 
other addresses are calculated by subtracting the starting address pointer from the current address then adding the origin of the 
output buffer. The load routine results in a memory image of the final program out of the assembler, complete with all patches 
and fixups required by the one pass nature of the assembler. After an assembly, the MOVE routines of the monitor used at 
BYTE relocate the program at its intended position in memory, No loader or linkage editor is used in this system, and absolute 
text is all it produces; relocation of programs is done by reassembly with a different ORG value at the start of the text. 
(Note... This memory loader routine assumes that the output area of the assembly is cleared by initialization prior to entry 
into the assembler. If this is not done, change locations 203A and 203B to NOP instructions (hexadecimal 01}. In either form, 
this routine will not calculate undefined forward reference expressions properly, For an example of the correct code for the 


undefined forward reference expression special case, see locations FEO to FEB of Jack's loader program in listing 4.... CH] 
LOCH Bl H2 па 
Boog > ORG 82000 
2000 >% MEMORY TO MEMORY ASSEMBLY LOADER _ 
2000 >+ — MODIFICATION FOR JACK EMMERICHS! "TINY ASSEMBLER" 
aona ъа PATCHED [NTO WHITE ROUTINE DUMP DATA TO 
agd >. LOCATLUN Ż000-2FFF РОН LATER MUVEMENT TU FINAL LUC 
посо ae BASE MUST BE INITIALIZED Тр "КЕРЕР" PRIOH TU ENTRY 
1 эри? >. 
Summary and Reflection 2000 -* WRITTEN BY CARL HELMERS^ DECEMBER У 1976 AS UPDATE 
2000 жз TU ORIGJINAL MUD CIRCA NUYVEMHER 15 1976 
What has been presented here as a 2000 >. N . 
` FE a 12... А 2000 >+» VERSION OF FEBRUARY 14 1977 ASSEASLED FOA JACK EMMERIUHS 
chronological listing of project activities was 2000 »^ — MAT 1977 BYTE ARTICLE TO ILLUSTRATE ADAPTATIUN. 
` г un . . 4 Bond ve EQUATES FO ASSEMBLER VARIABLES ADJUSTED FOR VEHSIUM 
in fact accomplished with a fair amount of a000 le — 3 ASSEMBLY OF "TILAY ASSEMHLER 6800" 
overlap. For example, a complete descrip- 8000 7. — Gau TU LOGATION $2000 TO EASE RELOCATION «++ 
1 F > = 2 : 2000 Ыы ACTUAL LOCATIUM 15 INSIDE 1МРЬВОО МІНІ ТЫҢ ALT 
lion of the Motorola M6800 language was 2000 z AE EA ОСАТІЧА AND RELOCATE Ir LOL ORDER ZERUS 
not available to me until after the cross 2000 > ARE FORCED INTO ADDRESSES 
assembler was partially completed. Final 2000 re ТАРЕ "200A LOC 188 FILE-LOADER 
ИА А . . 2000 жж 
lable optimization was not achieved until 021 >PPOS EQU 531 ASSEMBLER PRINT POSITION 
2, wat - - - AL РА DFC >ВА5Е EQU SFC CURRENT BASE ADDRESS» FFFF INITIALLY 
after a version of the program was opera- 2000 >. NOTE: ASSEMBLIES HUST START WITH "OAG" TU SET BASE 
Н 1 " -SkER RANGE 
tional on the M6800 machine. Ideas came up nass IBYTi EQU зво ASSENBLEA'S OUTPUT STAING ADDRESS 
i ` ic | " nns -ÜUTA EQU $83 ASSEMBLEA'S CURRENT DUTPUT ADDRESS 
late in development which could increase повз SUUTA EQU $83 ASSEMDLIA S DURRENT 
capacity or decrease overhead. In all such gark >4551 RQU SFE REALLUCATION ОР ASSEMBLER VARIABLE TO AVOID 
+ >a 
cases, the structured formal of the program 2006 >» 
Dp . 2, HEN 2000 DF FE »LUER STK 15Х3 SAVE [WDEX AS ІН OHIUIWAL CODE 
allowed modifications ia be casily incor- 8008 DE FC > LUX BASE 
porated into existing code 2004 AG FF FF > CPX ЕЗРЕРЕ 15 BASE EQUAL TG NULL IMT TTALI ZATION? 
‹ : . 2007 2& DD > BNE NOAL IF NOT THEN GU TO NORMAL EXECUTION 
А - - е Ге 1 Ч 81% в > ПАА DUIA*I ELSE COMPUTE A BASE ADDRESS 
There are several possible modifications 2009 «90 i ұпай enit 
thal are 100 major to be incorporated into 2o30 отр i STAA ВА$ЕТ1 BASE = GUTA - $2000 
the jnitial version of this assembler and gnii та 20 > SBCA #420 
. - . . ma "m 2013 97 FC - STAA BASE 
which fall outside of the original specifica: 2015 95 Ba >МйН1. LDAA DUTAel CALCULATE OUTPUT BUFFER ADDRESS 
. y А . вооа oC 
Lions, These can be considered for future 2017 80 FD > SUBA BASE» PTR = OUTA - BASE 
Н Н - He В019 97 F7 > STAA FTR*I = UTALNI) - OLUTACQ? + $2000 
projects or may suggest still other modifica- 2018 де 82 > LDAA OUTA 
| i E эор ары 2010 92 FC > SBCA БАЗЕ 
lions to some readers. 200 9% ЕС a заса ваз 
-nr А ы ы iz 5 ӨТІЛІН 1 11 upon 2021 9n FT > LDAA PTR) 15 PTR LESS THAN FEFFF? 
For example, the biggest con trait р‹ nan > Lona PTRS 
the use of a small assembler is the small size 2085 98 F6 > LDAA РТА 
А _ 2027 H2 2F - SBCA #$2F 
af the symbol table, One way t0 overcome 2029 24 00 > BOC NULU 1F NOI THEN DU NUI WRITE DATA АТ ALL 
. _ : | Į le d le - 4 t | 2088 CE Dn AS > LDX #BYTt PUINT TO ASSEMBLER UUTFUT STRING 
this problem is to be able to delete а утро 302E се 01 > ТТТ SIMULATION OF OMIGIMAL QUIPUT 
when ib is no longer needed and reuse the 2030 01 21 >н! Cape PPOs 
lable space. A good way to do this is to ваза А600 > LAA оох 
" ru > 
implement а BEGIN statement. This would 2038 DF F& > LDX PTH 
. Ы 203A АН OG > ADDA П,Х COMBINE МЕ» BATA WITH uLL 
push the location of the mast recent symbol 2030 Ау 0D > STAA OX 
- " -1- 20JE ОН > INX PuiNT То NEXT oUTPUT BYTE 
added ta the table onto a table stack. All SOF DF Fé : SIX PIN | 
symbols defined below this point would 2041 ВЕ Ра fuma D CE PREPARE FUR ITEAAT LUN 
belong ta this BEGIN bioch. An END 2033 0 . m 
statement would pull the top location off Bons ci 04 > EE 
дї 3 > 
the table stack and delete all symbols below 2049 СЕ 00 73 -NüLO LDX e373 SET INDEX AS IN URIGINAL Cube 
. . : . - . _ 202A JE 
bul not including this location, If there were ADAC TE 68 B? > ШАР $6887 JUMP BACH Tu ASSEMDLER AFTER PATCH 
T 1 қ . - . апак жа THE FOLLOWING ABSULUTE CUDE 15 PAICHER LNTU THE 
no items in the table stack, end of program 204F >» ASSEMBLER AT 175 LuCATIUN STARIIN& AT ADDHESS 5000... 
1 H ` ^ E ҺЫ Бала жа biz TE ХХ ХХ wHipgE JMP LDER 
woukl be signaled. The nesting level of КЕРН 2. а UTE Xx XX is ACTUAL ADDRESS OF LIERO 
BEGIN blocks is only limited by the table anar A NUT DUMMY 2000 USEL FUR THIS ASSEMBLY UNLY J 
stack size. This is similar to the way BEGIN 204r > END 
and PROCEDURE structures work in PL/I tas END - UNRESULVED IIEMSI 
dnd should be quite easy to implement in a 
sequentially searched symbol table, ere SYMBOLS! 
If more memory were available, this BASE DOF BYT1 0085 15Х3 бӨРЕ LDEH 2000 LONI 2030 
. А . . LDR2 2043 NOLU 2049 NORL 2015 ШЫТА 0083 РРи5 0931 
assembler could be combined with an editor РТВ O0F& TEMX баға 
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Listing 7: А multifaceted sample of various features with comments, The 
comments in this assembly refer to features of the assembler; the actual code 
is arbitrary and is not intended аз a coherent program, Errors listed in table 3 


to produce an assembling editor. The 
editor's insert, find, delete and modify func- 
lions in addition to an assembling l'unction 
and a reasonably sized source file buffer 
would provide quite a nice program develop- 
ment package using about the same amount 
of memory required by most other 
assemblers. 

In a large system, the assembler could be 
reassembled: for a higher memory location 


are illustrated at the end of the assembly. 


LOCN Bi B2 B2 


0000 P9636 ЫЫЫ АТЛЫ 
6000 >. SAMPLE ILLUSTRATES WITH COMMENTS ы 
0000 »6098489699VA4€59 414299 Т hv 
0100 > ORG 256 DEFAULT IS ^ DECIMAL NUMBER 

0003 >CUNT ғау 43 М4 INDICATES DECIMAL, ТОО 

0100 BE 00 00 *STRT LDS 45ТАК А FURWARD REFERENCE 

0103 FE 00 00 > LDX ADDR ANUTHEH FURWAHD HEFEHENCE 


0106 C6 оз > LDAB #CUNT IMMEDIATE ADDHESSIN Ik "е" 
D108 96 GA >BACK LDAA 10 DIRECT ADDRESSING ІК «= 255 ($rFR) 
niOA AI n2 > СМРА 2,Х INDEXED ADDRESSING 

010С 27 00 > BEQ FUND RELATIVE (BRANCH) ADDRESSING 
ninE ns > DEX IMPLIED ADDRESSING 

ок БА > bECB ACCUMULATUH ADDRESSING 

0110 86 F6 > BNE BACK 

0112 Al vO > CMPA X DEFAULT 0 UFFSET INDEXED AUDH« 
Ola ЗЕ > WAL WAL[ Рон INTERRUPT 

0115 BD 00 OU *FUND JSR SRIN JUMP TU SUBRUUTIWE (CALL) 
0106 07 

ELI >. {ЛОТЕ FURWARL REFERENCE 15 HESULUED НЕЯЕ ANU 
0118 >» PATCHED [NTU EARLLER BRANCH.) 


ӨТІН Вв Of ой 


LDAA STRT EXTENDED ADDHESSINUG 


0118 ЗЕ Ob 15 > JMP PUND JUMP UNC UND! T ОМАН. 

MIIE 16 *5RTN TAB =-= THESE АНЕ CUMMENIS ~- 

9116 01 1E 

OIF РА 00 00 > ORAA BYTE FURWAHD KEF» EXTENDED AUDI 

nie2 39 > RIS 

0123 > RMB 10 НЕЗЕНУЕ 10 BYTES MEMUHY 

niat *STAK RMB} STAK МО RESULVED 

0101 01 Рр 

DILE AQ >ВҮТЕ "Сә $50 РОНМ CUNSTANI BYIE,"US" Fuk HEX 

9120 01 2E 

ЕЗ >» СМОТЕ RESULUTION UF EXTENDED ADDRESS: 

O12F >+ AND BACKWARD РАТСН . +.) 

O12F 10 06 Q4 > FEB 510,4, 32:530 КОКИ SEVEHAL CONSTANT BYTES; 

0132 20 32 

013A >. WITH NULL INDICATED BY ",,"; NOTE USE UF "9" FUH HEXA 

0134 >* DECIMAL: ANL UNLY ONE SPALE AT START UF LINE + FIRST 

P >. CHARACTER із "e" bun COMMENT, " " FUH UNLABELLED LINE 
134 ve 


9134 43 за 45 


AND ALPHANUMERIC ун SYMBUL DEF I WI] Tuw- 


kUC 5,1 TEMS FURM 5 ОНАНАСТЕК STRI NU 


and then used Lo load the developed object 
code directly into available lower memory 
locations. This would eliminate many ot the 
JO timing considerations mentioned last 
month and the need for a loader program. 
While the current package can handle 
large and complex programs {such as itself) 
and could be developed into even greater 
things, it is initially intended to meet more 
modest requirements. As a Tiny Assembler it 
is well suited for small programs that can be 
entered by hand or from fairly short input 
tapes on а Teletype. It is an excellent tool 
for the interactive development of func- 
tional blocks for a large structured program. 
Different methods of coding a given process 
can be tried to allow the user Lo examine the 
generated code. Changes can be made as 
errors are flagged or new ideas came up by 
simply backing up the program counter and 
recoding. (Here the loader must replace what 
is іп memory rather than add to it, or 
changes will be added to errors.) Finally, if 
your 6800 based machine only has 4 K of 


0137 AD 5з 


0129 DL За »ADDR РОВ LATA ФРОММ 2 BYTE ALDRESS 


0104 01 39 

ваза 

0138 >” NUW SUME ERBURS 

0178 R6 20 > LDAA #101 F $20 Ust Ur "I" AS DeLefe UHAN» 
ees ERROH - A »LD&A 5 LEALINU BLANK MiasoihNu 

зр 

аа» ERRUR ~ H > LDA А,Ь "A" SEPARATE rRUM “LDA” 

DIL 

vee ERRUR ~ Ç > STAA FLATA lMMEDLATE ADLRRSs IMPuss tele 
08%10 

ees ЕҢНЫН - P> STAR 5,4 "м" оноу Br "Xx" 

0130 

eee EHRUR - Р »DATA FCA 10 DUPLICATE LABEL (SYMBOLS 
DIEI 

eee ERROR - G > BRA Fret BRANCH UUT UF RANGE 

оїзр 20 

**» ERRUH + J > LUAM TAKE INVALID DECIMAL CUNS FANT 
D!3D 

*** ERROR + J »ITEM EQU  $OuzXx INVALID HEXADECIMAL Шир! 
onor 

anke > EQU %ғғ CORKECTiun IU ЕННОН 

0130 96 02 > LDAA 

aar >» NULL UPERAND *|kLL ABUVE EQUATE TU 2559 

vee ERRUR - К > Шал 51010 MUTURHULA'5 BINAHY NUf 3UPPUHfELb 
КЕШ 

*** ERRUR + K > ШАА MJ MUTURULA'S UCTAL Nul SUPPuHIED 
OVE 


OIF H6 FF FI > 
Dia? B6 пп 00 > 


LDAA STHI*2-DATA*«$2J 
LDAA STHI/2-DAIA* 323 


VALID EXPHESOLuUN 
INVALID EXPRESSIUN 


alas >> CNOTEs INVALIN EXPAESS1UN RESULTS LN НАШ HATA» Nu 
0145 >а MESSAGE ANH SEVERAL SPURIUUS ENTHIES Iw 3TMBUL 
0145 >” TABLE 1 

04145 >а 

0145 2Е 00 00 > JMP UNDEFINED FORWARU НЕРЕНЕМШЕ LErT UNHESULVED АТ 
Olan > END 

«ае END - UNRESOLUED ITEMS: 

STR? 

DATI 

UNDD 

eee SYMBULS: 

ADDR 0139 BACK 1108 BYTE ПІ?Е CUNT 0003  DAI3 саба 

DATA 0124 FUND 0115 ITEM OOFF LDAA 0130 УҢГА ollk 

STAK 0120 STR2 0000 STRT 0100 UNL опоо 


memory, this is probably the only assembler 
that you can use at alla 


Adapting Tiny Assembler 6800 


The size of the source listing (over 40 
pages) for Tiny Assembler 6800 prevents us 
from presenting the listing in the pages of 
BYTE. Since a source listing and more 
detailed user notes are items which should 
be available to anyone seriously interested in 
modifying or extending this software, we are 
making available a PAPERBYTES book by 
Jack Emmerichs, entitled Тіпу Assembler 
6800. This book contains a reprint of the 
two articles by Jack which have appeared in 
BYTE, plus additional user manual materials 
and the complete source listing of Tiny 
Assembler 6800 (along with object code in 
cross assembly format). 

This assembler is a valuable programming 
aid for systems with limited memory 
capacity which can free you from the 
drudgery of machine language. The book 
will be available soon. For ordering informa- 
tion and price, watch for ads in upcoming 
issues of BYTE. 


top values, — 
professionalism 


Computer Shack stores are 
exciting, enjoyable places 

to visit. From the striking 
interior decor to the fun and 
challenge of the GAME 
ROOM, you'll find Computer 
Shack stores a completely 
new computer shopping 
experience. 


You can count on Computer 
Shack stores for total profes- 
sional support whether your 
needs are those of a com- 
puter hobbyist, education, 
science or business user. The 
skilled, management-trained 
staff offers knowledgeable 
service, expert maintenance, 
and software guidance. 


quality products 


At Computer Shack stores 
the emphasis is on quality 
products. Featured are the 
finest in microcomputers, 
interfaces and peripherals, 
including the full IMSAI line. 
Every store is completely 
stacked with tools, books 
and a complete line of 
accessories. 


NOW OPEN 


2 BeHaort Sh, Marrislown, NJ 07960 
(201) 539-4077 

22680 Foothill Blvd., Hayward, CA 94542 
(415) 538-8080 


4840 La Cienega Blvd, 
Inglewood, СА 90302 {213) 776-8086 


COMING SCON 
MISSION VIEGO, CA 
TUSTIN, СА 

SAN DIEGO, CA 


beginners 
welcomed 


Do you want to get started 
with microcomputers? Are 
you seeking expert guidance 
on computers, peripherals, 
software? The place to visit 
is your nearest Computer 
Shack. 


Watch your local newspaper 
for Computer Shack open- 
ings. Each store features a 
monthly Sates Special. 


1922 Republic Avenue 

San Leandro, CA, 94577 
(415) 895-9363 
Franchise Opportunities 
Available 


Michael S McNatt 
4658 E 57 St 
Tulsa OK 74135 


Last month author Mike McNatt described a number of Baudot type 
teleprinters that are available on the surplus market today. Let's assume that 
you have since rushed out in the intervening period and acquired your own 
Baudot teleprinter. To use it with your system, some method must be devised 
to enable communication between the processor and the seria! Baudot device, 
Mike's topic in this second part of a 3 part series. 


To use a Baudot page printer or Keyboard 
with your computer system, some method 
must be devised to enable communications 
between the processor and the serial Baudot 
device. Traditionally, these interface 
methods have been classified as either soft- 
ware or hardware. Both methods seem to 
have supporters who are radically convinced 
that the method they've chosen is the best. 
Strictly speaking, none of the Baudot ma- 
chine interface methods can be called purely 
software or purely hardware; they all Пе 
somewhere in between, However, the hard- 
ware code converter obviously requires the 
least amount of new soflware generation. 


Hardware Interfaces, Code Converters 


The chief advantage of these converters is 
that they allow the use of Baudot machines 
with computer software which is wrilten 1o 
input and output exclusively in ASCII code. 
This is a major factor when you consider 
that much of the microcomputer software 
available is written with ASCII ТО. Figure 1 
illustrates the use of these converters, which 
consist of circuitry to (a) convert the parallel 
ASCII code from the processor data bus into 
serial Baudot code for use with page printers 
or paper tape perforators or (b) convert the 
serial Baudot output from a keyboard or 
tape reader into parallel ASCII code for 
presentation to the processor dala bus. 
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A Guide 


When using hardware conversion from 
ASCII to Baudot, a handshaking arrange- 
ment is used whereby the Baudot machine 
tells the processor when it is ready to accept 
a character. Parallel ASCII data generated by 
the program's output routine is then strobed 
into the converter via a load pulse from the 
processor. 

The converter's ready line changes logic 
levels, indicating that it is in a busy state. 
During this state, the processor stands by 
while the converter 


1. generates a figures or letters shift 
character if required, 

2. converts the shift character into serial 
pulses which are sent to the Baudot 
machine, 

3. converts the parallel ASCII character 
just loaded into an equivalent parallel 
Baudot character via a programmable 
read only memory lookup table, and 

4. converts this new Baudot character 
into serial pulses which are sent to the 
Baudot machine. 


The converter's ready line then changes 
back to its original state, indicating that it 15 
ready to accept another character. 

A variation of this approach which may 
not require busy and ready handshaking is 
to use a long, serial shift register buffer. This 
would in effect compensate for speed dif- 


MICROPROCESSOR 
IO PORTS а BIT 


PARALLEL ASCII 


ASCII Laaa 
KEYBDARD UM 
SERIAL BAUDOT TO 
PARALLEL ASCII 
— 
~. 
BAUDOT 
KEYBOARD 
PAPER ТАРЕ 
READER 


~~, өт 
CODE CONVERTORS 


VIDEO 
TERMINAL 


PARALLEL ASCII 
ТО SERIAL BAUDOT 
=" 


= 


BAUDOT 
PAGE PRINTER 


PAPER TAPE 
PUNCH 


HIGH VOLTAGE 
LOOP SUPPLY 


Figure 1: The block dia- 
gram describing the use of 
hardware code converters 
interfaced with a 
microprocessor. 


to Baudot Machines: 


Part 2, interfacing Techniques 


ferences in an ASCI 110 bps seriali output 
and the slower 45 to 75 bps rates of the 
Baudot machines. Since most interface mes- 
sages are less than one line of 88 characters 
in length, one line of shift register buffering 
may suffice; see reference 22, volume 2, +1, 
January 1976, page 9. 

When using hardware conversion. from 
Baudot to ASCH, serial pulses from the 
Baudot machine are loaded into a shift 
register and presented as five parallel lines 
representing one character to another read 
only memory lookup table, Circuitry in the 
converter keeps track of whether the char- 
acter has been preceded by a letters ог 
figures code, and presents this information 
(о the read only memory as a sixth input 
line. When the parallel ASCII output from 
this memory is ready, the converter gen- 
erales a dala ready pulse, during which the 
processor loads in the ASCII character, This 
conversion operates in a manner similar to 
that of a standard ASCI} keyboard which 
generates a strobe or ready pulse after each 
keyslroke, indicating thal the character may 
be loaded into the processor. 

Circuits for accomplishing these conver- 
sions have been published, (references 11, 


Па, 15, 16, and 21) and are available as 
printed circuit board assemblies from several 
of the companies listed ín a separate box 
labelled “Sources of Baudot Hardware." Ref- 
erences 9 and 10 present parallel to parallel 
code conversion circuits which require an 
additional GART or similar circuitry to 
obtain serial data for, or from, the Baudot 
machine. 


Software Interfaces 


In the purists’ software approach, one 
rouline is used to construct the serial Baudat 
code for output, and another routine is used 
to decipher the incoming Baudot code for 
inpul to the operating program. Routines 
used Lo accomplish these functions are some- 
limes referred to as timed software, since the 
bit timing of each character, 60 wpm, 100 
wpm, eic, is derived (rom software liming 
loops. For example, to derive the precise 
22.0 ms pulse periods required for 60 words 
per minute operation, a set of insiructions 
which requires 12.7 us Lo execute would be 
repealed 1,732 times for each bit of serial 
data. 

The hardware requirement is held to an 
absolute minimum in both the input and 


99 


output interfaces. The processor serial out- 
put interface can be a simple two transistor 
circuit, optoisolator or relay which opens 
and closes the teleprinter's current. loop. 


GLOSSARY OF TELETYPE TERMS 


AFSK: Audio Frequency Shift Keying; see Fre- 
quency Shift Keyer. 


ASR: Automatic Send and Receive. Refers to a 
teleprinter system which includes a page printer, a 
keyboard, a paper tape punch and a paper tape 
reader. 


Chad, Chadless: А classification of paper tape 
punch machines, referring ta whether the chad or 
small paper circles remain as a part of {chadlass} ar 
are completely removed from the punched tape. A 
quote: "The chadless tape does nol wind well, 
takes up more space when wound and occasianally 
will not read correctly if the little tabs of paper get 
stuck back in the holes.” {Пап Nolan, ATTY 
Journal, February 1976, page 17.! However, these 
potential problems may be insignificant if a parti- 
cular chadless machine is priced right. 


Clutch: А term used to denote that current is 
continuously flawing in the Teletype loop supply, 
uninterrupted by any data input. The clutch ar 
marking state is used to prevent the machine from 
running open and producing nothing but mechan- 
ical clatter, 


Converter, Terminal Unit (TU), or Demodulator: А 
radioteletype (RTTY) term which indicates a 
device that accepts the two audio tones, represen- 
ting mark and space, from the output of a receiver 
and canverts them into current loop pulses for 
displaying characters on a page printer. 


CR and LF: Carriage Return and Line Feed. 


Demodulator: See Converter. 


Frequency Shift Keyer, FSK: A radio Teletype 
term which indicates a device that converts the 
current loop pulses from a keyboard or paper tape 
reader into audio tones. An amateur radio trans- 
mitter then converts these tones to radia waves 
suitable for communications use. 


Governor Motor: A nonsynchronous teleprinter 
motor, the speed of which is normally adjusted 
mechanically by viewing white strobe dots on the 
rotating assembly through a slit shutter tuning 
fork. Some hams have built speed controls for 
these machines, enabling electrical adjustment 
fram 60 to over 100 words per minute. 


KSR: Keyboard Send and Receive. Refers to a 
teleprinter systern which includes a page printer 
and a keyboard only. 


Ham: А radio amateur. 


Loop Supply: A DC power supply used to drive 
teleprinter selector magnets; capable of supplying 
20 ar more commonly 60 mA at 130 to 260 VBC. 
Below 130 V, loop time constants can cause 
difficulty. Western Union telegraph loops usualty 
work with 260 V. 
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Several comments observed in the RTTY 
Journal (September 1973, page 13, for exam- 
ple) indicate. that a Motorola МОС 1000 
optical coupler has been used successfully up 


Mark or “Closed Loop': A condition of steady 
current flow in the teleprinter loop; see clutch, 


MARS: The Military Affiliate Radio System, 
whereby civilian amateur radio operators, hams, 
assist the armed forces with message communica- 
tions, at the same time acquiring valuable training 
in military communications procedures, MARS is 
operated jointly by the Navy, Air Force and Army. 


Paper Tapes: The narrow 0.375 in (0.953 cm) tape 
is usually gum backed and is used with a strip 
printer which just types messages on narrow tape. 
Western Union attaches strips of this tape to paper 
in their telegram operations, The wide 0.6875 inch 
{1.746 cm) tape is used with typing reperforators, 
chadiess, and nontyping reperforators, chad type, 
which punch holes in the tape. 


Perforator: A unit which can punch tape from an 
attached Baudot keyboard input only because the 
perforator operates from mechanical linkages to 
this keyboard, Cannot punch tapes from an exter- 
nal current interrupting source. 


Reperforator: Derived fram receiving perforator. 
This unit can receive serial Baudot paperpunching 
messages from both the keyboard and an external 
current loop interrupter. 


RO: Read Only. Refers to a teleprinter system 
which includes a page printer only, 


RTTY: Radioteletype: A form of amateur radio 
communications which uses teleprinter machines 
for transmitting and receiving messages via radio 
waves. 


Space or Open Loop: A candition of no current 
flow in the teleprinter loop. 


Stunt Box: A mechanical teleprinter attachment 
which performs certain nonprinting functions or 
stunts. These may include turning on a light, 
switching from nonprint to print, automatic car- 
riage return and line feed, vertical and horizontal 
tabulation, backspace, two color ribbon, etc. These 
are rather complicated, Rube Goldberg cantrap- 
tions, and are difficult to service. 


Synchronous Motor: A motor which rotates 
synchronously at a constant speed which is directly 
proportional to the AC line frequency. 


Terminal Unit, TU: See Converter. 


Transmitter Distributor, TD, or Tape Header: А 
machine which senses the characters punched into 
a paper tape and sends them automatically at a 
constant speed over а teleprinter loop circuit. 


Typing Reperforator or Tape Punch: A machine 
which punches Baudot coded chadless holes into a 
Paper tape and prints the associated characters 
right on the tape. 


WPM: Words Per Minute. 


to 130 VDC in this application. The serial 
inpul interface is an equally simple mini- 
mum component count circuit {sce refer- 
ences 13 and 14). 

There are two ways іо input and output 
the serial Baudoi data with this software 
approach: 


1. Use operating software which inputs 
and outputs Baudot directly, as in the 
Baudoi Monitor and Editor programs 
listed in reference 20. 

2. Use operating software which nor- 
mally uses ASCII input and output. 
However, provide additional code con- 
version lookup table software (see 


SOURCES OF BAUDOT SOFTWARE 


. MITS, 2540 Alamo SE, Albuquerque NM 
87108. Selected programs from the Altair 
Software Library: 


[al =728752 by JR Scott, $2, 36 byte program 
translates some Baudot character codes to 
ASCII equivalent. 

ib) =5-24-762 by Walter King, $2, 50 byte 
program loads object code from 5 ievel 
Paper tape. 

ісі =5-24-765 by Walter King, $2, 71 byte 
program punches 5 level object tapes which 
can be read by =5-24-762. 

{а} -6-18-761 by James B Hansen, 215 byte 
program, title: ASCII то Baudot Translate 
Routine. 

(e) -6-22-761 by Jim Wiggins, (1) 106 byte 
program, title: Tape Load — Octal TLO, (2) 
186 byte program, titie: Tape Dump — 
Octal ТОО, for Baudot Telety pes. 


The prices shown assume membership, $10 per 
year, in the Altair User's Club. An interesting 
nate is that MITS is accepting na more Baudot 
code canverter or Baudot paper tape punch and 
load programs into their library because it is 
overstocked with these types of programs. 

. M6800 User's Group Library, Motorola Inc, 
Microsystems, 3102 М 56th St, Phoenix AZ 
85018. Reentrant ASCII іс Baudot Converter 
Subroutine, Astrobaud. Other Baudot related 
programs may become available. A two year 
membership into this user's group is available 
for $100 ог to anyone who submits an entry to 
the Program Library. 

. Intel Corp, User's Library, Microcomputer 
Systems, 3065 Bowers Ау, Santa Clara СА 
95051. Paper Tape Canversian program in 4040 
language, converts 5 level paper tape informa- 
tion to ASCII 8 ievel paper tape. Other 4040 
and 8080 Baudot code related programs may 
become available. А one year membership in 
the user's group is $100 or is available if a 
program is submitted to the library, 

. The Digital Group Inc, POB 6528, Denver CO 
80206. Software Package НАМ-1, Amateur 
Radio Ham Cassette for 8080, includes oro- 
grams to send and receive ATTY Baudot, at 
60, 66 and 100 wpm: $5 for cassette plus 
documentation. 

. See references 22a, 22h, and 23 of the 
bibliagraphy. 


"Sources of Baudot Software" below) 
and modify the original ASCII pro- 
grams to call these code conversion 
routines. Therefore, serial Baudot is 
input and output at the processor IO 
port. Obviously, if the programs are in 
read only memory and not program- 
mable read only memory, they cannot 
be modified to take vectors to the 
software conversion roulines, 

Both approaches require the use of ihe 


timed software described earlier, 


Ап In Between Interface 


Another processor to Baudot machine in- 


terface method might be called a hybrid ap- 


SOURCES OF BAUDOT HARDWARE 


. Processor Technology, 2465 Fourth St, 


Berkeley СА 94710. ЗР + S IO Module, $125 
kit, $165 assembled, Altair/IMSAl plug com- 
patible. Includes serial IO ports under software 
contral, from 35 to 9600 bps for use with older 
Baudot machines. 


. HAL Communications Corp, £07 E Green St, 


РОВ 365, Urbana IL 61801. МСЕМ-ВОВО 
Microcomputer System, $375 assembled. Soft- 
ware monitor supports ASCII or Baudot code: 
aptoisolator loop current driver and receiver, 


. Mini Micro Mart, 1618 James St, Syracuse NY 


13203. Code Converter Boards: (1) Parallei 
ASCII to Serial Baudot kit :GPA-B, $34.95, 
{2} Serial Baudet to Parallel ASCII kit “ТУТ 
2540 — BSI, $34.95. 


, MEPS, 2450 Alamo SE, Albuquerque NM 


87106. The Altair 680 microcomputer, $466 
kit, is listed as having a five level Baudot 
interface aption, an additional $42. 

IMSAI, 14860 Wicks Blvd, San Leandro CA 

94577. Two af the IO boards available from 

this company offer Baudot machine compatible 

serial output bps rates. 

(1810 2-1, $125 kit, 75 bps minimum, 
compatible with 100 wmp machine such as 
Model 28s and property geared Klein- 
schmidts. 


(21 MIG, $195 kit, continuously selectable from 
40 то 8600 asynchronous, compatible with 
БО wem, 45 bps, Model 15s as well as all 
other speeds. 


. Southwest Technical Praducts Co, 219 W 


Rhapsody, San Antonio TX 78216. 

11) ASCII to Baudot Converter kit, $24.50, PC 
hoard, $4.35. Circuit presented in reference 
15. 

12) Baudot ta ASCII Converter kit, $19.50, PC 
board, $4.35. Circuit presented in reference 
16. 


. Polymorphic Systems, 737 8 Kellogg, Goleta 


CA 93017. A Serial IO Option, $75 kit, can be 
added ta the Poly-88 microcamputer kit which 
provides a 50 bas minimurn IO rate, 


. Ohio Scientific Instruments, OS!, РОВ 374, 


Hudson OH 44236. Model 412B Supercard is 
designated for Baudet Terminals, $129 kit, 
based on MOS Technology 6502 microproces- 
sor, 


. See reference 17. 
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proach, whereby parallel Baudot characters 
are generated by the software. These charac- 
ters are presented to the data bus where 
busy and ready handshaking logic described 
in the above hardware interface description 
is used. In effect, the software performs the 
code conversion or parallel IO function and 
the hardware performs the parallel to serial 
conversion and character bit timing 
functions, 

A UART or similar circuit (see reference 
17) can be used to implement these 
functions. The whole procedure operates in 
reverse when the seria! Baudot characters are 
input to the hardware portion of the 
interface and presented in paralle| form to 
the data bus. 


The Interrupt Driven Interface 


These old surplus Baudol machines may 


REFERENCES ON BAUDOT TELETYPES 


Many of these references, especially the ama- 
teur radio magazines and books, may be available 
for loan from a friendly ham in your area. Some 
hàm operators have been known to haard all of the 
issues of some of their type journals, such as Hami 
Radio, СО, 73, ог QST magazines. It should be 
known that a similar affliction has been found with 
many BYTE readers... 


1. ATTY Journal, РОВ 837, Royal Oak МІ 
48068, 10 issues per year, $.35 per issue. 


2. RARITY from A to Z by Durward J Tucker, 
Corvan Publishing Corp, 1870, 214 pages, $5. 
Detailed information on operation, mechani- 
cal characteristics and maintenance of рғасті- 
cally all of the older Teletype machines, 


3. The Teleprinter Handbook, first edition by 
D J Goacher and J G Denny, Radio Society of 
Great Britain, 1973, $14.95, Distributed in 
US by Ham Radio Books, Greenville NH 
03048, An engineering textbook covering the 
theory and practice of radio teleprinter equip- 
ment; 30 pages of pictures and wiring dia- 
grams of Models 15, 18, and а few pages on 
the Model 28. Also covered are the design of 
power supplies, demodulators and Teletype 
test equipment. 


4. Specialized Communications Techniques for 
the Radio Amateur, by the American Radio 
Relay League, 1975, 208 pages, $3. Chapter 
5: Radioteletyoe, 70 pages, A condensed 
overview of many of the Baudat machines, а 
tabie of Teletype Gear numbers for Models 
14, 15 and 28, and many other basics. 


5. The New ATTY Handbook by Byron H 
Kretzman, Cowan Publishing Corp, 1962, 191 
pages, $3.95. includes a brief history of 
Baudot teleprinters and some equipment 
descriptions. 


B. ATTY Handbook by Wayne Green, Tab 
Books, 1972, 320 pages, $6.95. Many basic 
amateur radio operating circuits such as con- 
verters, exciters and FSK circuits. 
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of course be interfaced to the processor 
using an interrupt scheme, with priorities 
assigned to each Baudet device along with 
other system peripherals. Interrupt schemes 
are beyond the scope of this discussion since 
there are so many variations of software and 
hardware interrupt techniques, and they 
vary according to the processor being used. 
Many, and possibly most, computer hobby- 
ist systems do not use inierrupts at all. 
Usually in this class of system, either there 
are few peripherals being used or the oper- 
ator has lots of time on his hands to WAIT 
on the peripherals, or both. One example 
would be a system with a keyboard and page 
printer combination operating with monitar 
and debug programs. 

For a system with several IO devices and 
very busy software, setting up an interrupt 
scheme may become a malter of necessity. If 


7. Shinsel, Vic: “ATTY Signal Generator," Ham 
Radio Magazine, March 1971, pages 23 to 79, 
RTL version of RY generator circuit, 


8. Dean, J A and Rupley, J P: RCA Application 
Note |CAN-6267, "Astable and Monostable 
Oscillators Using RCA COS/MOS Digital Inte- 
grated Circuits," 8 pages. 


9. The TTL Cookbook by Donald M Lancaster, 
Howard Sams Inc, pages 152 to 153. A 
parallel Baudot to parallel ASCH conversion 
circuit is presented which uses 5 ICs including 
2 PROMS. 


10. Ellsworth, Cole: “ASCII to Baudet Con- 
verter,” 72 Magazine, February 1976, pages 
52 to 57. А 15 IC parallel ASCII to parallel 
Baudot code converter. Additional UART 
circuit required ta obtain serial Baudot for 
teleprinters. 


11. Hutton, Louis |: "Build This Exciting New 
ТУТ,” 73 Magazine, March 1976, pages 76 to 
83. Included is a Teletype current loop 
Baudot code to parallel ASCI| canverter for 
driving a video terminal display, nage 80. 


11a. Hutton, Louis |; "Code Converter Using 
PROMSs,'' 73 Magazine, May 1976, pages 84 to 
86. Improved circuit using readily available 
PROMs: refers to reference 11. 


12. Andreasen, C Warren: "A Versatile TTY 
Generator,/' 73 Magazine, April 1976, pages 
90 to 91. Circuit is given that counts from 
00000 to 11111 and converts to serial 
Baudot, thus generating a pattern of all 
Baudot letters and figures. 


13. Whipple, Dick, and Arnold, Jahn: “A Very 
Cheap 10 — the Mode! 15," 73 Magazine, May 
1976, pages 77 to 80. Presents both software 
and hardware interfaces. 


14. King, Walter 8: “Interfacing the 60 mA 
Current Loop," BYTE magazine, August 
1976, pages 96 to 97. 


this is the case, information on interrupt 
interfacing techniques and hardware may be 
obtained from a variety of references, 
including microprocessor manufacturers’ 
application literature ur any of the excellent 
programming books or publications avail- 
able (references 23b and 26) which deal with 
this subject. 


Useful Miscellaneous Items 


Cleaning ап Old Teletype: іп the course of 
researching for this article, 1 ran across an 
employee of a national teleprinter refur- 
bishing house for Model 28s, 33s, and 355, 
who offered some interesting suggestions for 
cleaning a Model 15. He said that this 
procedure could be followed if one obtained 
an extremely dirty teleprinter "fresh" out of 
a damp basement. The steps are as follows: 


15. Smith, Roger L: "ASCH to Baudot," Aadio 
Electronics, March 1976, pages 51 to 58. 
Corrections, April 1976, page 58, and August 
1976, pages 16 and 22. Hardware cade 
converter. 


16. Smith, Roger L: "Baudot to ASCH," Radio 
Electronics, April 1976 pages 57 to 5S. 
Hardware code converter. 


17. Pasco, Richard C: “Converter Lets Processor 
Drive  Teletypewriter," | ELECTRONICS, 
October 30 1975, pages 97 to 98. Simple 6 IC 
TTL circuit which accepts 5 or 8 bit parallel 
data and converts it to serial current Hoop 
pulses at any desired hps rate. 


18. Reference Data for Radia Engineers, fifth 
edition, pages 35 то 40, table 24: "Moore 
ARO Code [Compared with 5 Unit Tels- 
printer Code)" and pages 35 to 38, table 22: 
“Timing of Five Unit Start Stop Teleprinter 
Codes.” 


19. Whipple, Dick, and Arnold, John: "inex- 
pensive Paper Tape Subsystem: Using 5 Level 
Tape with Computers," 73 Magazine, July 
1976, pages 145 to 148. Includes listings of 
paper tape read and punch software for 
Teletype Models 14 and 19. 


20. Whipple, Dick, and Arnold, Jonn: ''A Baudet 
Monitor/Editor System . . . program listing For 
the 8080," 73 Magazine, August 1976, pages 
102 to 105. Uses the software IO described in 
reference 19. Also uses split octal ad- 
dresses and octal data notations. 


21. Guthrie, А David: "ASCII/Baudot with a 
PROM,” 23 Magazine, June 1976, pages 114 
to 119. Article title is a misnomer — actually а 
serial Baudot to parallei, or serial, ASCII 
hardware code converter circuit is presented 
for any desired data rate. 


22. The Computer Hobbyist Group (North Texas} 
Newsletter, 2377 Dalworth 157, Grand Prairie 
TX 75050. 
la) Volume 2, #4, April 1976, pages 7 to 13. 


I. Thoroughly clean the machine with 
hot water, An ideal place for this is at 
a self-service car wash facility. 

2. Force air dry the machine with an air 
gun from, for instance, опе available at 
the auto service station with the car 
wash. 

3, Spray all parts with a light lubricant 
such as WD-40, 

4. Lubricate as required with oil and 
greasc. Details of thesc procedures arc 
contained in references | through 6. 
Pav particular attention to lubricating 
the felt separating pads, which should 
be salurated, 

One thing | might add is to clean all 
electrical contacts, especially the keyboard, 
after the above sequence, А standard pencil 
eraser rubbed over the contacts until clean is 
an excellent way to accomplish this. 


Contains listings of ASCII то Baudot and 
Baudot to ASCII conversion software for 
both the 8080 and the 6800 by Tom 
Gentry, James Brown, and others on the 
newsletter's "conversion committee.” 


Volume 2, =5, May 1976, pages 7 to 11. 
Contains a listing of ASCII to Baudot 
conversion software for the ЕВ micropra- 
cessor by Harold A Mauch. 


(c) Volume 2, -2, February 1976, “TTY 
Interfaces" by Harold A Mauch, pages 13 
ta 15. 
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23. The Computer Hobbyist, РОВ 295, Cary NC 

27511, Back issues are $.65 each. 

(а) Volume 1, #3, January 1975, pages 19 to 
21, "interfacing a 5 Level Teleprinter'' by 
Steve Stallings, software courtesy of 
Richard Smith. Contains listings of an 
ASCII to Baudet Translate routine, a 
Teletype Demo Program which generates 
lines af ripple pattern on the page printer, 
and a Baudot Teletype Output Routine 
which accepts Baudet characters ang 
enables outputting in Baudet directly, if 
called as a subroutine, rather than con- 
verting from ASCH to Baudot. 


{b 


Volume 1, #9, February 1976, pages 11 to 
13, “Interfacing the Altair 8800, Part 2'' 
by Hal Chamberlin. Includes an excellent 
discussion of simple single device hardware 
and software interrupts, vectored and 
polled interrupts, and an example of a 
keyboard interface using the interrupt 
technique. 


24. Teletype Corp, 5555 Touhy Av, Skokie IL 
60076. 


25, Nettles, Walter: “instructions for Hand 
Operated Typewriter | Ribbon Reinking 
Device,” reference 1, Volume 12, =6, page 16. 


26. How to Use the Nova Minicomputers, by Data 
General Corp, 1971, Section 2.4 “Program 
Interrupt.” Contains a discussion of interrupt 
servicing and priority and programming sugges- 
tions such as whan tg use interrupt. 
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MEM TT TTY 
The Automatic Boot Loader 


Ribbon Renewing: When the biack print 
ribbon begins to fade or dry up, additional 
ink may be applied on the top and bottom 
of the ribbon to provide many more miles of 
heavy duty use from a single roll of ribbon. 
Also, the printing is much darker and easier 
to read on both page printers and typing 
tape reperforators. Inks suitable for this 
purpose include stencil ink, stamp pad ink 
thinned with wood alcohol (methanol), and 
mimeograph or duplicator ink thinned with 
either naptha or turpentine; see reference 
25. One ham | spoke with bragged of using 
3-in-1 household oil as a thinning agent. 
Regardless of which type of ink is used, 
apply new ink sparingly until you get the 
knack of reinking. Allow at least 24 hours 
for the ink to soak into the ribbon and 
partially dry out before using on a printing 
machine. 


Increasing the Operating Speed of Baudot 
Machines; There have been many comments 
in the hobbyist literature regarding the 
effects of increasing the speed of the older 
Baudot machines. Of the more popular units 
such as Models 14, 15, 19 and 28, only the 
Model 28 and some Model 14s were actually 


designed to operate at 100 words per min- 
ute. The other models were designed for 
slow speed operation and simply do not hold 
up well when run faster. Gordon White, the 
“Surplus Sidelights” columnist for CQ maga- 
zine, had these comments in CQ, August 
1971, page 87: 


"|t is possible to gear the old equip- 
ment up to turn 100 wpm, but partic- 
ularly the Model 15 and 19 page 
printers do not last long at 100 speed. 
The Model 14 typing reperforator will 
do a little better, but still hops around 
when forced to run at 100 speed. The 
Model 14 transmitter distributor ap- 
pears to serve adequately at 100 wpm, 
as does the Model 14 nontyping reper- 
forator, if kept well oiled. 

“The older machines will run at 67 or 
75 wpm with a gear change..." 


The gear changes referred to are relatively 
simple to achieve. Faster gear sets may be 
obtained from most of the suppliers of 
Baudot teleprinters. Also, a full page table of 
gear set numbers required for various speeds 
on Model 14s, 15s, and 28s is shown on page 
111 of reference 4,8 


* Never Toggle in a Bootstrap 
Again 

* Never Flip Sense Switches 
Again 

* Run Without a Front Panel 

* Plug Into Backplane 

* Use With Your Own ROM 

* Completely Configurable 


POWER-START 


RMQ Systems' new Altair 8800-compatible POWER-START™ board is supplied with complete documen- 
tation and configuration information. Components are of the highest commercial quality, including double- 
sided printed circuit board with solder mask on both sides and silk screened legend, low-profile gold-inlay 
IC sockets, and gold-plated bus contacts. 
POWER-START™ Kit(PS-2K) 165.00 | Kit (PS-1K) with ROM 195.00 
Assembled (Р5-2А) 265.00 Assembled (PS-1A) with ROM 295.00 
To Order or for More Information: 
RMQ Systems 
Research & Development Division of 


computer kits, inc. 
the systems store 


1044 University Ave., Berkeley, CA 94710 (415) 845-5300 
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Continued from page 14 


latter pending successful completion of 
our present negotiations), 

We carry an extensive library of 
periodicals (including those hard to get 
BYTE back issues) and texts related 10 
micro and minicomputers, hardware and 
sotiware, We have also acquired the 
4sseis and inventories of В & B Book 
Service, plus their distribution rights. 

Our associate store, Focus Scientific 
in Ottawa, 160 Elgin St, (613) 236-7767, 
began selling microcomputers in Decem- 
ber. Н is currently following Lhe growth 
pattern of our Toronto outlet. 

We have been guests on a financial 
and business show on CIT Y-TV, and we 
are going to be doing a radio talk show 
(The іп Toronto Show) on CHUM FM, 
with host Larry Wilson. We will also 
being doing a series of television shows 
on the Ontario Educational Television 
Network with host Larry Wilson. 

We are currently negotiating with 
groups іп London, Ontario, апа 
Montreal, Quebec, for “The Computer 
Place" franchises. 


Stephen Pumple 
The Computer Place 
186 Queen St W 
Toronto, Ontario 
CANADA М5У 121 


BROADCAST AUTOMATION: 
DOING IT 


| read with interest Mr Alvin's let- 
ter in the February issue about using 
an Altair 8800a for program automa- 
tion. This is entirely feasible. Іп fact 
Harris Broadcast. Products in Quincy 
IL makes ап automation system based 
on а microprocessor. 118 called 
System 90. 

At KEZK | am implementing a 
commercial tralfic and inventory sys- 
tem wilh an Altair 88004. If things 
work out it will eventually tie in with 
bookkeeping, but that part is still in 
the fulure. Our system has 32 K bytes of 
programmable memory, two Phi-Decks 
with the Digital Group controller, one 
North Star mini disk with the Shugart 
drive and а PT VDM, Our printer is a 
DECwriter Il. Most commercial business 
syslems for broadcast are very expen- 
sive by comparison. lí any other broad- 
casl people are working on similar sys- 
tems { would like to communicate with 
them. 


Noel M Moss 

Chief Engineer, KEZK Radio 
1780 S Brentwood Blvd 

St Louis MO 63144 


BROADCAST AUTOMATION: 
A VOICE OF EXPERIENCE 


| read with interest Mr Alvin's letter 
in February 1977 BYTE concerning the 
possible application of an Altair or 
similar unit for use in а broadcast aulo- 
mation system, As a beginning computer 


hobbyist and as the salesman responsible 
for the western arca Jor Systems Market- 
ing Compaay/Sono-Mag Corporation of 
Bloomington iL. | have the following 
comments. 

SMC, the company | wark for, is one 
of the leading builders of broadcast auto- 
mation equipment. Seven vears ago we 
brought out our first computer operand 
system, a hard wired ferrite core mem- 
ory unit with 2048 user addresses with 
24 hit words. We called it the DP-] and 
are still making and selling it, I1 has an 
integral, fully programmable real Lime 
clock, LED displays, and ifs functions are 
programmed at a tow level using num- 
рег». It may also be addressed fram an 
external Teletype (110 bps) or computer 
interface. Originally it sold for $16000 
and now in a much improved version is 
$12000. This may seem like “ап arm and 
a leg’ to Mr Alvin, but the cost covers all 
the following: 


1. The computer itsell, core mem- 
ory, all electronic interface, and 
a mammoth power supply. 

2. The clock boards, their program- 
ming interface. 

3. The digital switching hardware 
which provides a very sophisti- 
cated unit lo control the broad- 
cast magnetic Lape audio units, to 
provide the correct responses іо 
external human interrupts, and 19 
provide time code generation 
and logging ports for the FCC 
required alphanumeric logging. 


A second unit, the DP-2, has been 
introduced in the past lwo years, This 
is a 16 bit microprocessor with soft- 
ware and 2000, 1000, 6000 or 8000 
user instructions. Included with this unit 
is another microprocessor controlled 
real time clock. Both of these units [ОР-1 
and DP-2) are available with video dis- 
plays, digital cassette, the possibility 
of floppy disks, elc, The DP-2 starts at 
about 815000 with all the externals 
listed above for the DP- 1. 

Since we have brought these units 
out we have found out several things 
about the problem of station control: 


1. The systems are very expensive 
to develop, requiring a let of 
expensive human Lime. There- 
fore they must be able to be 
marketed in their original forms 
jor several years. 
The level of operation must be 
very simple and require little if 
any training for the operators 
since radio stations usually cannot 
pay much, Computer languages 
and sophisticated concepts аге 
out. 

3. Maintenance must be simple and 
support available since few, if 
any, broadcast engineers are 
lrained in digital operations and 
supporl, Systems must be as re- 
dundant as possible and main- 
tenance is mostly by substitution. 


ы 


We find more ofien than not thal 
radio stations do nol supply an engineer 
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MERLIN is the best ASCII/Graphics 
board now available for the S-100 bus 
... and at an unbelievable price! 


Compare these features to any other 

video Interface: 

% 160H x 100V resolution bit mapping 
graphics 

x On-board ROM  (Monitor/Editor) 
option 

w 40 characters by 20 lines, character 
ROM generated (hardware) 

ж Keyboard interface (with power) 

* Programmable modes and display 

format 

Serial 1/О port 

Low power . . . only 600ma at +8V 

Extremely fast (uses ОМА) 

Comprehensive User Manual 

‚.. 200ps 

ж American 60HZ or European 50 HZ 
operation. 


уу 


Designed-in expandability means maxi- 
mum  versitility at minimum созі. 
Add-on options now avallable (In kit 
form) Include: 

з Super Dense Graphics 


(М320-К)........... Garry $39 
* Lower case characters 

(So eS CETEL лах ...$25 
ж Serial-to-paralle! expansion Kit 

(MSEK-K) ..... vega rats, S $45 
% 1500 Baud (software) cassette 

Interface kit (МСА5-К)......... $29 


* 2K x 8 Mask ROM; graphics, 
cassette, & extended editing 
software (MEI) ............... $35 

т 2K x 8 Mask ROM/256 RAM; 
Monitor Editor Software (MBI) . . $39 


The МВ! ROM software Is designed to 
allow turnkey operation and sophisti- 
cated editing and scrolling. 


Ask to see a demonstration of MERLIN 
al your nearest computer store. Many 
dealers now stock MERLIN and there is 
nothing like a hands-on demo for really 
evaluating a product. We know you'll 
be sold. 


MERLIN Kit with Manual ........ $269 
MERLIN, assm'd & tasted........ $349 
MERLIN User Manual ........... $ 10 


For fast Information, write us direct! 
MC and BAC accepted. 


#4. MiniTerm Associates, inc. 


SSS EEE ee 
P/N Во» 268 Bedlord. Mass 01730 (617) 648-1200 
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MICROCOMPUTING FOR HOME AND THE SMALL BUSINESSMAN 


The professional publication bringing microcomputing technology to the hobbyist, small businessman, educator, 
engineer and student. Every issue edited to bring technology and people together in the simplest manner. 


INTERFACE AGE is packed with * HARDWARE ARTICLES — Product profiles, comparisons, 
applications, modifications and construction pro- 
jects. 


» SOFTWARE ARTICLES — Microcomputer development 

INTERFACE software, short software routines, application 
ААА... А Ва software, off-line software storage formats, software 
communication standards and access to the 
microcomputer software depository for all INTER- 
FACE AGE readers. 


* TUTORIALS — Fundamentals of micro processors, basics for 
microcomputing, professional to technical transition 
information, understanding software, elementary 
math for computing. 


* NEW PRODUCTS — Manufacturer profiles and latest 
product releases. 


* USER COMMUNICATION — UPDATE — devoted to 
club and organization announcements 
and activities. — LETTERS TO THE 
EDITOR — Reader forum for expression 
of opinions and feedback on articles and 
features. 


* MICRO-MARKET/FIFO FLEA MARKET — Low cost/no 
cost advertising for the new 
marketeer/garage sale enthusiast. 


If you need to know how to get started in microcomputing or need the valuable software once 
your system is completed then INTERFACE AGE is a must for you. 


Don't Delay — Subscribe Today! 


INTERFACE AGE MAGAZINE 1 


Р.О. Вох 1234 12 Monthly Issues: 
Cerritos, CA. 90701 $10 U.S., $12 Can./Mex., 
$18 International 


| | 
| O CHECK О MONEY ORDER | 
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| ey шш „ЛБ —— 
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А MAKE CHECK PAYABLE ТО; INTERFACE AGE MAGAZINE ‚ 


with the simplest scope, logic probe ог 
meter. Therefore to a trained computer 
technician our equipment quite often 
looks childishly simple. | hope so, since 
that means we have accomplished our 
purpose. 

| see no real reason (given an enor- 
mous amount of free time which you do 
nol value] that a microcomputer adver- 
lised in BYTE could not be programmed, 
the digilal to analog controls built and the 
interface to the other specialized broad- 
cast playback gear designed and devel- 
oped. It only took three and half years 
lor us to get everything done on the 
DP-2 unit to get it on the market. 

| don’t want in any way to denigrate 
any ambitions to produce a new and 
useful controller for broadcast automa- 
lion. | think that creativity of any kind 
is taudable and should be encouraged. 
But please understand the realities of 
what you are getting into. The old con- 
trol unit you are operating with now 
probably cost at least $5000 twenty 
years ago. 11 is not capable of a fiftieth 
of what the least expensive new com- 
mercial units can do. To replace thal 
unit with a new one amortized over 
five years with financing would cost 
about $300 to $350 per month and 
would be good for another 20 years. 

If you decide to go ahead on your 
own, please lel me know. Maybe 1 сап 
keep you from some of the time-con- 
suming blind alleys that we suffered 
through. If you don't, let me hear from 
you anyway. 


Pete Charlton 
491 Elbow Ct 
Weatherford TX 76086 


AH PUN, MY WORD 


| would just like to say that | 
completely support your position on the 
forms of humor that Mr Kramer was 
objecting to, though Deborah Luhrs' 
pun-ch line almost reversed my opinion! 
| feel that to remove this humor would 
be io send BYTE a (very) small incre- 
ment roward the level of the computer 
magazines over which it presides; after 
ali, everybody needs a little pun in life. 

Seriously, | congratulate you on your 
tremendous accomplishments in creating 
and improving BYTE; | wish | could 
think of something that needs help, but 
each issue seems perfect, yet they keep 
getting better, Keep up the good work 
{and the presses punning), 


Richard Zulch 

Assistant to the Director 
Computer Science Dept 
Redwood High School 
Larkspur CA 94939 


1 always was skeptical when the 
guthoritarian and pontificat humanities 
teacher i had in my high school! stated 
the profound truth that “the pun was 
the lowest form of humour,” How could 
he simultaneously say that and expound 
on the glories of William Shakespeare 
und a whole host of later, but noi 


necessarily greater, punsters іп English 
literature? ... CH 


MORE ON PUNS AND PUNDITS 


| agree with Mr Kramer's letter in 
the January issue. Oh pun my word | do. 
Are we not safe in our 'ohms from such 
pundits as he criticizes. і am currently 
working on a plan to punish punsters 
before they make a hash of our memo- 
ries. IC many possibilities. We should 
make them use odd addresses such as 
submarines, where the subroutine will 
chip away at their systems; make them 
queue for train buffers to ride on as 
Gilbert suggested; RAM them into old 
fashioned PROMS; load them into 
floppy diskos to pick up a baud para- 
doxies, Some even call me a punster, 
GO TO! 

All seriousness aside, | haven't even 
noticed the puns Mr Kramer complains 
of. 

| compliment you on a fine maga- 
zine. | learn something from every 
issue, and haven't found a really unin- 
teresting article yet, Keep up the good 
work. One of these years, time and 
money permitting, l'li have my own 
microcomputer and will appreciate 
you even more. 


Robert A Taylor 
POB 638 
Gate City УА 24251 


KUDOS 


| have been programming for many 
years—for the government, for private 
industry, on big ІВМ 3705 and now 
microprocessors; but, 1 have never pro- 
grammed for myself, | never really knew 
what personal computing was until | 
read your magazine and now | am 
extremely excited about the prospects. 

l am very pleased with the effort 
your magazine is making to bring the 
world of software to the readers. You 
are building a source of reference for the 
established hobbyist, while your articles 
are providing a fine base for beginners. 
Hopefully, with this knowledge, people 
will realize the computer is not the 
complex social obstacle or menace to 
the human race, as was once thought. 

Without further adieu, 1 welcome all 
you hobbyists to the wonder world of 
software and may it bring you all many 
happy days in return, 


Kevin Stumpf 

Proprietor 

Computing Elements Development 
277 Hazel St 

Waterloo, Ontario N21 3P1 
CANADA 


WHERE? 


| really enjoyed November's BYTE. 
The articie by Tom Buschbach called 
"Add This Graphics Display to Your 
System" is the second article in your 
magazine to mention Don Lancaster's 
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320 Horizontal by 200 Vertical 


Үше " cosc2v/b) 
8*.01, b=42.86 


IF YOUR COMPUTER 
CAN'T SMILE COR 

PLOT) IT PROBABLY : 
HAS MERLIM DEFICIENCY * 
AMENIA. 


€EQURTION PLOTTED WITH BASIC) 


The MERLIN Super Dense add-on kit 
provides maximum resolution al a 
minimum cost. In fact, MERLIN with 
Super Dense has more capabilities than 
any other S-100 bus video Interface at 
any price! 


Once you've seen ‘Super Dense’ 
graphic resolution you'll know there is 
nothing to compare It to. . . short of 
spending over $600 . . . and even then 
you'll not have all of the capabilities of 
MERLIN with 'Super Dense'. 


Super Dense provides true blt- 
mapping. Each and every point on the 
Screen Is controlled directly by a bit in 
memory. (Requires 8K of system 
memory.) 


ROM character-graphics looked good 
for a while; then came MERLIN's 160 by 
100 bit mapping graphics; and now... 
320 by 200 bit-mapping graphics! 1! 
If you're looking for a graphic display, 
MERLIN with Super Dense is the best 
there is. And If you hadn't considered 
graphics or thought it was out of your 
price range, consider what you could 
do with 320 H by 200V graphics and for 
only $39 extra. 


The Super Dense add-on kit to the 
popular MERLIN video interface is now 
avallable with off-the-shelf delivery. 
M320-K, Super Dense Kit ..... $38 
M320-A, Super Dense Assm. ..$54 
See MERLIN ad on previous page. 


For Information fast, write direct, or 
see ‘Super Dense' at your nearest 
computer store. 

MC and BAC accepted. 


4 MiniTerm Associates, inc. 
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АҒ № “5 268. Bediord. Mass 01730 16171 648-1200 


TV Typewriter Cookbook. Do you hap- 
pen to know where | can purchase this 
book? 


Glenn R Johnson 
6445 SW 196th Ау 
Aloha OR 97005 


Yes ... Order Н for 89,98 from 
BITS. For the address see the udvertise- 
ment іт tis issue, 


JOHN PARKE, M. D. 
Madical and Sargira] тоют 
Oficer 717 A Алтаа NL E. 

рәп» 114-4184 Dar ог Night 
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A THANK YOU FOR TUTORIALS 


Because | am a college student, | 
never Find the time to finish a copy of 
BYTE before the next copy arrives in 
the mail, That causes some frustration 
but cannot be helped. The real frustra- 
lian is not understanding many of the 


My knowledge of computers is limited Lo 
the programming | have done over the 
years coding BASIC und FORTRAN, 
although | do pick up some Lasty bits 
of information from BYTE. When I find 
4n article such as "The Types and Uses 
ot Direct Access Storage” by Curt Hill, 
[пич GO, ferry 1977, BYTES | 
positively — salivate! Excellent subject; 
well presented. Thank you, Mr Hill! 

| am sure thal there are many others 
like me who want to understand com- 
puters betore diving headfirst into highly 
delailed, sophisticated jargon, Please 
continue to keep us in mind from dime 
lo lime by presenting other articles like 
the above mentioned one. Continue to 
reward potential wrilers cul in BYTE 


country for their contributions. Most 
of all, publish! One day, when | have 
learned more about camputers and 
peripherals, [| will pull out my back 


issues of BYTE and really appreciate 
them. 


Michael Craig 
POB 895 
West Acton MA 01720 


On Бәрін of our readers, we're 
uhwaüys fooking for goad tutorial articles 
on subjects in computer science, urt and 
practice, Your note al uppreciatian for 
Curt Hill's article is nne ol the very 
peronai profits to be derived irom 


A GOOD EXPERIENCE 


ina new industry, such as ihe hobby 
computer industry, new companies al 
ways seem to pop up overnight. You 
keep hearing stories of problems, delays, 
corrections, poor documentalion, ete. ! 
even recently purchased a "burned in 
and tested’ memory board with two of 
the 21025 in their sockets back wards! 
There are, of course, many suppliers 
trying bard to establish a good repula- 
tion. | would like lo share my experience 
with one such company. 

Recently | purchased an assembled 
CL2460 Real Time Clock Board Irom 
Compiek іп La Canada CA. 1 called in 
the COD order and received il the same 
week. | found the board to be of high 
quality and prolessionaily assembled, 11 
was obviously 1051284 as hey even en- 
closed the TT Y printout of the test run 
on my unit. The documentation was 
thorough including software іп both 
basis and machine language, explana 
tions, instructions, full troubleshooting 
routines, parts layout and schematics. 

Now time lo hook it up із my 
machine. The unit requires one wire to 
be installed from the +15 V supply to 
the mother board to provide the timing 
to the clock. || was an casy task that 
took less than five minutes, | then fired 
up my Altair and tried the program but 
with no luck. Then | Lried the trouble- 


articles thal | do have Lime to read, 


writing such an urticie. 


6800 OWNERS UNITE! 


FREE YOURSELVES FROM THE BONDAGE OF SLOW CASSETTE 1/0. 
LOUDLY PROCLAIM YOUR SUPERIORITY OVER YOUR 8080 NEIGHBORS 
AND THE Z-80 SUBCULTURE. JOIN THE BFD-68 REVOLUTION. 


Our Basic Floppy Disc System (BFD-68) must, in all mod- 
esty, be called superb. Н comes completely assembled 
with a disc controller that is plug compatible with the 
SWTPC 6800. The cabinet and power supply are capable 
of handling 3 Shugart Mini-Floppy Drives. One drive is 
included in the basic system price of $795 and other 
drives may be added easily at any time for $390. Or, you 
may save money by ordering a dual or triple drive sys- 
tem initially. The price for the BFD-68-2 is $1169 and for 
the BFD-68-3 triple drive system $1539. 


Remembering that we are prone to understatement, we 
must say that while the BFD-68 hardware is superb, the 
software is even better. Our Disc Operating System pro- 
vides the following advantages over most other systems, 


* ANY NUMBER OF FILES MAY BE OPEN {IN USE) АТ 
ONE TIME 


* THE NUMBER OF FILES AND SIZE OF FILES IS LIM- 
ITED ONLY BY THE SIZE OF THE DISC 


* MERGING FILES REQUIRE NO EXTRA DISC SPACE 
* NO WAITING FOR THE DISC TO RE-PACK 
* LONGER DISC LIFE — MORE EVEN DISC WEAR 


NEED А FULL SIZE FLOPPY? 

Gur P-38-FF is a plug-in interface card to the ICOM Frugal 
Floppy™. It includes all the features of the P-38-( plus one 2708 
EPROM containing the ICOM beotstrap software. Just plug the 
P-38-FF into your SWTPC 6800 and your (COM into the P-38.FF 
and you're ready ta use the Frugal Floppy and 1ICOM's 6800 soft- 
ware package, Price $299, 


Our P-38 is ап ВК EPROM board containing room for В 2708's, 
Or, you may use it to hold up to 7 2708's plus your Motorola 
Mikbug or Minibug 11 ROM. The P-38 addressing is switch select- 
able to апу ВК location. Price $179. 


The P-38-I contains all the features of the P-38 plus an interface 
to the Oliver Paper Tape Reader and our EPROM Programmer. 
Price $229. 


The PS.1 Power Supply Kit provides plus and minus 16 volts 
required for the P-38 series boards. Also, it allows a wiring mod- 
ification to be made ta the 8 volt supply that will increase its 
output by one volt. Price $24.95. 


Our M-18 is a 16K single power supply STATIC RAM memory 
system. The M-16 is fulty buffered and requires only half the 
power of a similar size system using low power 2102's. With the 
M-16, you can expand your system to 48K and still have room 
left over far one of our EPROM boards. Price $595, 


ALL OUR PRODUCTS EXCEPT THE PS-1 ARE COMPLETELY AS. 
SEMBLED. AVAILABLE AT MANY SWTPC DEALERS OR FROM US 
BY MAIL. GANKAMERICARD AND MASTERCHARGE WELCOME. 


SMOKE SIGNAL BROADCASTING 


Р.О. Box 2017, Hallywood, СА 90028 
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shooting routines but was still slumped. 


A call to California brought а return 
call from Ken Finster of Comptek. What 
evolved was two more calls with Ken 
doing a lang distance check up of my 
system using me at the scope 3,000 miles 
away. 11 resulted in finding а bad 7400 
that handles the ready fine on my 
processor board. Since this was the first 
board that required а wait cycle it 
showed up the bad chip that may have 
been faulty from when | built my main 
frame. 

The real time clock works pertectly 
now and does everything promised with 
ease. | offered to repay Ken for the 
phone bills as it wasn’t even their fault, 
bui they refused. Obviously they lost 
money on my sale but they still bent 
over backwards to make sure | was 
happy. 

1175 reassuring and a pleasure to deal 
with a small company such as Comptek 
which cares about the customer as much 
as the "buck." | hope that you can print 
this letter so that the people reading 
your magazine can share my good 
encounter, It seems the feast | can dato 
repay Compick for their efforts, 


Gary Cooper 

Vice President 

S Lachman and Sons Inc 
College Park MD 20740 


ON TECHNOLOGICAL TRENDS 
AND SURPRISES 


Y our editorial, "Caught by Surprise,” 
in the December 1976 issue, page 6, 
makes many pertinent points that some 
economists and certainly Ayn Rand 
libertarians have been pointing out for 
years. Modern day large technical indus- 
tries as | know them i would place 
somewhere between soos and three ring 
circuses with technical creativity and 
innovation the least of their concerns, 
Having been associaled wilh such places 
lor long enough that | consider my 
comments charitable, | always found 
that you end up with a corrupt, incom- 
petent bureaucracy whose only goal is 
their survival at whatever the cost. 
Such environments tend to filter out the 
better people, hound them oul, or des- 
troy them creatively and psychologi- 
cally. Now, 10 ехресі the entrepreneural 
act to arise from such shambles is beg- 
ging the ridiculous. 

There have been singular studies done 
in the very recent past about exactly this 
subject. | cite: M F Wolff, “The R and D 
'Bootleggers': inventing Against Odds," 
IEEE Spectrum, July 1975, pages 38-45; 
А Shapero, “Тһе Displaced, Uneom- 
Portable — Entrepreneur," Psychology 
Today, November 1975, page 83. Two 
recent hooks exist covering the same 
lopics: R Cornuelle, — Demurnagíng 
America, Vintage Books, New York 
1975; and S L Brown, et al, /ле fncredi- 
ble Bread Machine, Ward Ritchie Press, 
474 5 Arroyo Pkwy, Pasadena CA, Octo- 
ber 1974. 

In the broad sense, personal com- 
puting, and the activists and entre- 


preneurs associaled with it, have recon- 
firmed the possibilities in a pluralistic 
society with al least some remnant of 
capitalism, To be in the midst of such 
events says everything is not hopeless 
ІВМ cannot tie Digital down nor Digital 
the smaller guys — even though without a 
doubt each would like to. Whal we see 
going on now should provide hope for 
the individual. 


Richard L Coleman 
554 Springs Rd 
Bedford MA 01730 


REGARDING THE 
ANTI-TECHNOLOGIST MENTALITY 


| am wriiing this, my first letter to an 
edilor, in response {о your December 
1976 editorial, page 6. іп that editorial 
you spoke about the growing belief that 
America is losing its technological edge 
over the rest of the world. | would like 
to add my own observalions to yours, 

At present | am a malhematics major 
and work full time at Stanford's Linear 
Accelerator Center. | have spent the 
last 8 years іп the electronics industry. 
But it was not until | reenetered the 
university environment that | first heard 
people speak out against technology. 
One has only to sit in an any college 
course in the humanities to hear the 
growing choir ol voices that rave at 
length against technical advance, The 
most commonly heard complaints are: 
inhuman, impersonal, unaesthelic, de- 
structive, elc, 

Unfortunately, technologists, physi- 
cal scientists and mathematicians do nol 
answer these charges, much of the time 
being completely unaware of them. 
Compounding this is the fact that their 
literature is not widely disseminated or 
inviting to the untrained, Rather, it is 
the very people wha claim technology 
io be evil who are more and more 
gelling their views widely published. 

How long can American hold its 
lead when its young technologists are 
made to feel as social criminals? When 
everywhere they look they see them- 
selves portrayed as dupes of a tyran- 
nical system? 

It is not against the government thal 
we should light, but against the growing 
philosophy af our age: a philosophy that 
calls for a return to the middle ages. IL 
is the nature of a culture's philosophy 
that determines the strength of thal 
culture. If we, the technologists, give up 
by default, who will be to blame? 


K P Slattery 
460 Auburn Way #18 
San jase CA 95129 


Appropos your comment із the 
following quotatian trom Robert Hein- 
fein's science fiction novel, The Door 
Into Summer, 


... despite the crapehangers, romanti- 
cists and anti-intellectuals, the world 
steadily grows better because the human 
mind, applying itself to environment, 
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Made possible by the designed-in 
expansion capabilities of the impres- 
sive MERLIN Video Interface. 


Aside from general purpose uses, the 
designers at MiniTerm anticipated 
Graphics and Graphics games and the 
problem of control Interfacing. The 
MSEK (MERLIN Serlai Expansion Kit) 
provides: 

Three paralla? Input ports 

Three parallel output ports 


These can be used for interfacing 
Joysticks or game controllers or parallel 
1/0 devices. And the price can't be 
beat! The MSEK mounts Inside your 
keyboard and connects to MERLIN 
through the keyboard cable. 


Also avallable from MiniTerm is the 
first real raster graphics "Space War" 
game for the personal/hobby market. 


"Space War" gives the user control of 
rotation, accelieration, and firing of 
missiles for two space ships. When 
used on the MERLIN video interface 
with 'Super Dense' add-on option (320 x 
200) the game provides more excite- 
ment than any BASIC version of "Space 
War" or any of the standard TV games! 


A delux version of "Space War" is also 
available which allows selection of ship 
dynamics to simulate cars, tanks, 
boats, etc. and allows the user to draw 
his own 'ship'. 


Space War ($РМ/)............ $25 
Delux Space War (DSPW) ..... $35 
(Add suffix -T for Tarbell tape, or -P for 

INTEL hex paper tape.) 


A complete source lísting is available 
for an additional $10 for elther game. 


Write for full description, or better yet, 
play a few rounds at your local 
computer store. But be prepared to 
stay a while. There is likely to be a 
line and you may become addicted. 


MC and BAC accepted. 


4  MiniTerm Associates, inc. 
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END FRONT 
PANEL 

FIDDLING... 
Usea 


JUMP 
START. 


4K RAM 


With a JUMP START 4k RAM 
board in your Altair/IMSAI, 
the system will jump to any 
preset byte of memory after 
power-up or reset. Never tog- 
gle a jump to your monitor or 
bootstrap again! Just power-up 
or hit reset-—JUMP START 
automatically transfers con- 
trol to the selected address. 
The JUMP START 4K RAM 
board has these standard 
features: 


* 4K 450 ns low power RAM 

* fully buffered 

* DIP switch address selection 
* memory protect with POC 

* battery backup connector 

* fully socketed 

* disabled during INTA 

* optional wail slate 


Prices: 
Kit $145 
Assembled 190 


Call toll-free anytime lo 
place credit card orders: 
800/648 5311 
Prepaid mail orders shipped postpaid 


in USA. California residents add бча 
sales lax. 


MICROMATION 


MICROMATION INCORPORATED 


524 UNION STREET 
SAN FRANCISCO, CA. 94133 
415/398-0289 


Dealer inquines invited 


CIRCLE NO. 242 


mukes it better, With hands... with 
tools... with horse sense and science 
and engineering. 

Most of these iong haired belittlers 
can't drive a nail nor use a slide ruie. I'd 
like to invite them into Dr Twitchell's 
cage and ship them back to the twelfth 
century — and let them enjoy it. 

But | am not mad at anybody and ! 
like now... 


The anti-techirologist mentality is an 
anti-people (therefore, inhuman) mental- 
ity; for the whole reason for technology 
іп the first place fs to seek new ways ta 
improve and expand the options open ta 
people. Hyprocrisy ts rife when people 
use the fruits of technology white 
condemning the means of achieving 
them, 


GETTING BAUD-Y 


The term "baud raie" is indeed ап 
abomination, Bui like "ain't," it is an 
assimilated abominatian, And lrn nor so 
sure it's all wrong. 

Here is a line verbatim from Proc- 
essor Technology's manual For the 3Р+5 
JO module: "The baud rate can be set 
from 35 1a 9600 baud." | suppose the 
wriier could have said, “The baud can be 
sel from 35 to 9600." Ihe original 
version has some hope of being under- 
stood by a reader who really didn't 
know what "baud" meant, but the 
second version has Ие such chance, 

105 loo bad the term baud fas 
become mysterious, АП i1 means is how 
many times per second can you change 
Ше sene of the signal line. IF the line has 
two possible 614185, eg: current or no 
current, then the signaling rate in baud is 
the same as the information rate in bits 
per second. If your line has four possible 
Slates, say [our different voltages, then 
each state change Lransmiis two bils of 
information; and so іп ihis case the 
signaling rate in baud is only half the 
information rate in bils per second. 
Simple, ain't it? 


Jack Dennon 
1157 SE 2nd 
Warrenton OR 97146 


Wo, Hie improved version should fave 
been: Phe data rate сіп be set from 33 
to 9600 bps; since as you point aut, the 
fee are fdesticg! far hinury states. 


APPALLED 


| have been reading your excellent 
publication for a few months now, and | 
am appalled by the amount of obsolete 
TTL being used. The most Йавгапі 
example is the 7475 quad D latch (and 
the 74100 octal D latch). These circuirs 
are а poor choice for almost all appli- 
cations, due io their excessive input 
currents on both data (2 TTL loads per 
input) and clock (2 TTL loads per latch 
bil, ог 4 TTL loads per 7475 clock 
input, or & TTL loads per 74100 clock 
input}, and due to the lack of a direct 
clear input. The high input currents 
force the use ol hufter gates ro drive the 
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clock inputs, which are ihe wrong 
polarity for TTL decoders anyway. The 
lack of a direct clear input means that 
peripherals such as tape drives come on 
flying, and must be idled by software [a 
direct clear input would permit a simple 
power on resel circuit to force the tape 
drives to come on idle]. This is ridicu- 
lous; there are many beller devices 
around: 


1. If you don't need the б outputs, 
any presettable counter can he 
used as а 4 bit latch ta get low 
inpui currents, а direct clear 
input, and a load input of the 
proper polarity for TTL address 
decoders. | Examples аге: 
141.5197, 7415195, 74197, 
74193, 74192, 74196, etc. Load- 
able shift registers can also be 
used, such as 74 95 ог 7415295. 
The Intel 8212 can be used, as it 
is an 8 bit latch intended for use 
as an oulput port. The 7415174 
or 74174 can be used to gel 6 bits 
in a 16 pin package; the 174 
behaves like the 175 discussed 
below, without О oulputs. 

2. If you do need the Q outputs, use 
{һе 7415175 or 74175 quad D 
edge triggered flip flop. This has 
low input currents (especiaily the 
LS version), and has a direct clear. 
However, the 175 lacks the trans- 
parent pass through feature of the 
25. The 75, if the clock is held 
high, connects its inputs to its 
outputs, and the outputs follow 
the inputs as long as the clock is 
held high. The 175 is an edge 
triggered flip flop, not a latch, so 
the 175 outputs can change state 
only on the rising edge of the 
clock, For output part latches, 
the flip flop works just as well. 


To repeal, use the 7475 or 74100 
only if you need both the D latch (as 
opposed to D flip flop) function and the 
Q outputs, and you don't need a direct 
clear function. 

Any TTL circuit which does nal have 
power and ground on the corner pins 
should be suspected of being obsolete, as 
it may have been designed before the 
DIP package was developed, and you 
should look for newer circuits which 
may do the same job much better. Note 
that many circuits do jobs not hinted at 
by their names. For example, many 
presetiable counters and shift registers 
can be used as latches. Also, multiplexers 
fespecially the 7415257 and 7415258) 
and decoders сап be used Lo replace logic 
gale arrays. 

The Tl book Designing with TTL 
Integrated Circuits is a good introductian 
to TTL, but it is five years old. Some 
sections are now obsolete. For example, 
the section on variable modulus counters 
was written before the advent of the 
74163 fully synchronous counter, The 
74163 has synchronous load and clear 
inputs, and сап be used tea make 
counters wilhout the glitches and tran- 
sieni states inherent in counters built 


around ripple counters like the 7493. 

The only real cure for software theft 
is to make the software legally available 
at a price comparable to the cost of 
making an illicit copy, especially since 
hobbyists are chronically short of 
money. 


Peter Traneus Anderson 
103 М Union St 
Burlington VT 05401 


PS: Would you like to know some ways 
ol expanding an 8080's instruction set? 
In a recent issue of Electronics, it is 
claimed that some 6800 processors will 
repeatediy increment their address lines, 
in response to a 9D op code. Are there 
other hidden instructions in various 
processors? 


The new edition of The TTL Data 
Book for Design Engineers /5 now out, 
und among other things it documents an 
impressive improvement іп the range of 
uvatluble standard TTL parts from that 
source. [It's now available from our 
book service, BITS Inc]. 

Regarding use of older parts, there is 
one main point worth making: I can read 
the new TTL data book and drool about 
all the new parts, but as an experimenter 
f have а lab inventory fuil of parts 
acquired over the years, many of which 
ure quite serviceuble if not optimul state 
of the ort, ! don't wire up ALUs with 
NAND gates, mind you, but if i need а 
latch and have a 24100 on hand but no 
state of the art version of this part, E'H 
use the 74100, An experimenter's lab is 
not a production shop. Eventually, the 
early 7400 series parts will go the way of 
DTL and RTL before them, but a 
practical attitude dictates that if the part 
works, it is T TL and if wiring for things 
like extra clock buffers is nat excessive 
compared to a newer part, why not use 
it? 

Regarding expansion of instruction 
sets, it is а neat hack to try out ай the 
various unimplemented operation codes 
und see what happens. However, using 
such codes should be done with knowt- 
edge that they may show up in newer 
versions or the processor implemented in 
different ways. The manufacturers are 
not about to be bound to software and 
hard ware compatibility with instructions 
they don't acknowledge to officially 
exist. 


SEVERAL VOTES FOR “THEMES” 


| don’: often write lelters to the 
editor, bui | just finished reading with 
same interest and amusement Mr Eden’s 
letter in the December issue. | say 
amusement because besides having an 
MSEE | have been an amateur radio 
operator Гог about 25 years and | just 
got through reading a similar letter from 
a ham in a ham magazine. The ham was 
complaining aboul the inclusion of com- 
puter articles in an amateur radio maga- 
zine and using most of the same argu- 
ments that Mr Eden used, 


It should be obvious that not all 
computer hobbyists are hams and not all 
hams have any interest in hobby com- 
puters. There are, however, enough with 
interests in bath fields to warrant inclu- 
sion of ham oriented articles in com- 
puler magazines and computer oriented 
articles in the ham literature, 

1, for опе, am nol particularly display 
oriented al this time and so did nol 
spend a lot of time with the November 
display issue. | have, however, more than 
made up for thal issue with articles in 
other issues and certainly would not 
want 10 deprive those who are interested 
in displays of the excellent material in 
that issue. 

To conclude, there are a lot of 
different inierest groups in this new 
hobby of ours and { think you are doing 
an excellent job of presenting material of 
interest to all... keep it up, 


Bill Hosking W7JSW 
8626 E Clarendon 
Scottsdale AZ 85251 


AN ORIGINAL HOMEBREWER 


| must be one of the original home- 
brewers, One day in about 1956, having 
read a little Norbert Weiner, and having 
just discovered what number base 2 was 
all about, | started toying with the idea 
of designing a digital computer just for 
fun, Since | knew nothing of electronics, 
i settled oa the idea of using 4PDT 
relays for all logical machine elements. | 
felt that if | got the logical design down, 
it could always be implemented in more 
sophisticated hardware later on, on a 
kind of one for one substitution basis. 
Aboul 6 weeks later, | found тузе! 
surrounded with literally hundreds of 
circuit diagrams, black box diagrams, 
tables of nomenclature, and a string of 
Fs for my term in college. 

| actually built (from about 80 pin- 
ball machine relays) a crude 6 bit adder 
which would occasionally add iwo num- 
bers correctly. My machine һай a front 
panel that had an astonishing resem- 
blance 10 an Altair 680 front panel {in 
1956!). But behind the front panel, 
things were in pretty sad shape: total 
memory, two 6 bit words. Total instruc- 
tien set: A+B, with some tentative pro- 
visions for A*B. System  reljability: 
about 50% (meaning one right answer in 
two). 

Nevertheless, it was for me an im- 
mense victory, [ had, on my own, 
examined some ol the nations essential 
to machine operation, such 4s parallel 
versus serial data, synchronous versus 
asynchronous, carry bit propagation, and 
so on, 1 had also assimilated some notion 
of the thousands of man years of hard 
work, levels of miniaturization, technical 
breakthroughs, and so on that lay De- 
tween my machine and a practical scien- 
tific engineering desktop system. (1 
would guess that the average four func- 
tion calculator could have been imple- 
mented in ту relay hardware in à 
volume no larger than, say, your average 
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They can transform a hobby computer 
into a professional, useful tool. 


But why pay $300 for one? The 
MERLIN Video Interface is also a ROM 
Monitor board. The oplional 2K x 8 
MBI ROM Monitor/Editor is available 
for only $39. 


The MERLIN Monitor provides com- 
mands for turnkey 8080 ог 280 
operation and program debugging and 
the Editor is the best there is. Any 
BASIC or user program is compatible 
with the МВ} soflware. 


And now MiniTerm introduces the 
ROM/EROM kit so that you can pul 
the rest of your operating system and 
general purpose routines in ROM for 
increased ease of use and reliability. 


Just Look at these features: 

* Power-on jump to any 1K block 
x Holds eight 2708 EROMs 

з Bank select feature 

ў 5-100 bus compatible 

* Wait state logic 

т Addressable to any 4K block 
And it's only $89 in kit form! 


So write or buy your operating system 
— then optimize it for your specific 
needs and put it Into ROM where it will 
always be avallable and yet changeable 
when necessary. 


MiniTerm will also provide 2708s for 
$40 and will introduce its inexpensive 
2708 programmer next month. 


Once you've had or used a system with 
good ROM operailng software (Мопі- 
tor, Editor, Relocatable loader) you'll 
understand why ROM boards are 
becoming so popular. 


But don't spend more for ROM boards 
with extra goodies when all you need is 
a board to hold your ROMs and to 
provide power-on jump. Buy the 
MiniTerm ROM/EAROM kit for only 
$89. 


For more Information fast, write direct. 


MC and BAC accepted. 


4  MiniTerm Associates, inc. 


Д oer ee ӘД 
АҒ \ “с 268 Hedlord Mass DI73 (6171 646-1200 


Microprocessor 
Quay SOMPS. 
For serious 
hobbyists. 


Quay 80MPS is not designed for the 
casual hobbyist. Only if you're serious 
about your personal computing, 
should you find! out about Quay 
80MPS's features, capabilities, and 
options. Only if you want to break free 
from hobby-class microprocessors and 
enter a great new world. of sophis- 
ticated computing: experiences, 
should you get into rhe Quay 8OMPS. 


Feorures 


ГІ Single PC board, 16 ріп (|р connectors 
(no costly backplane-or edge con: 
nectors:) 


LJ. Z-80 CPU, 158 instructions, 2.5 MHz clock; 


[1 АҚ dynamic RAM. Expands ro 16K on 
eae (7-80 refreshes w/o loss of thru: 
put), 


© 1K UVEPROM monitor. Inspect, alter, 
dump, and food memory; set break: 
points; mace and single-step debugging; 
handles:serial 1/0. 


O 7 additional UVEPROM sockets, 


O 48-01! pone 1/О ports. Vecrored in- 


тетир! (2 Z-80 PIO's, expands ro 4), 


П 1 socket for 7-80 4 channel counter 
timer. 


CJ. 4 UART. R5232 G 20 ma Interface. 
Г] UVEPROM programmer (2708): 
ПІ Fully buffered address, data and 


control, 


Quay ВОМР5 ‘is $695, assembled and 
tested. Send for complete details. Or 
for fast осоп Gall 204-687-8700. 
Masterchorge ond BankAmericard accepted, COD with 
4/2 deposit, NJ. residents add 5% sales tax. Price does 
not Include shipping and handling. 


Dealer inquiries invited. 


CORPORATION 


Р.О. Box 386, Freehold, NJ. 07728. 
Phone: 201-681-8700 


supermarkel,) | resolved to slay oui of 
the compuler business until some other 
fellows worked oul the details, and 1 
returned to my studies tor an ME. 

Well, 1 guess those other fellows did 
it, We have at the ollice a BASIC 
firmware calculator/conyputer system 
(HP 9830) that exceeds my wildest 1956 
dreams, and f'm spoiled rotten... no 
machine language (or this kid. No card 
decks for overnight batch: on the Cor- 
porate Monster... and ihe inevitable 
core dump іл the morning. No more Іші 
mornings wasted trying Lo gel the line up 
on the time share terminal, Sure, calcula- 
tor based BASIC systems are slow in 
processing, but they more than make up 
for iL in. programminp/debugging time 
and ease, plus the tact that every night 
oi the week has [6 hours of processor 
lime... reet 

Here's my problem: Our BASIC sys- 
tems (we have 2) are getting so popular 
it's getting very difficult to get Keyboard 
lime or even overnight dime. 15 it pos- 
sible to use the HP 9830 as a terminal 
for an 8080 system [ar whatever)? 11 
seems to me that there would be a good 
market l'or a 9830/8080 interface. The 
HP 1O goodies - cassette, keyboard, 
display and printer ~ could be used to 
toad and unload an 8080 job, and while 
the 8080 is running, the HP could go 
about ils normal duties. We could double 
our throughput Тог perhaps an additional 
2096 cosl. 

One could even envision several sub- 
sidiary 8080 processors! Further, with 
the output data fed back to the HP, our 
HP peripherals could be used (plotter, 
paper lape, mass memary ... | told you 
1 was spoiled}, Any suggestions? 


Ted Tharp 
POB 133 
Norfolk CT 06058 


The only was which contd probubly 
have any semblance ol being practical 
would be communication over a serial 
communications tine hardwired between 
the (wo processors, the combination of 
these particulur machines is probably not 
too common, and ft would hardly expect 
HP to engineer ап Altair bus interlace 
(ar vice versa). it's probably cheaper to 
buy another 9830, 


ON HUNTING THE FORTRAN 
PTERODACTYL 


Reading Mr Lashley’s letter іп 
February 1977 BYTE was, far me, a 
matter al seeing the same old wives’ 
tale one Lime too many and, therefore, 
| feel compelled to voice my opinion on 
the matter. To paraphrase, 1 can only 
conclude thal Mr Lashley has been 
theorizing too long (and practicing too 
little). 

To call FORTRAN a pterodactyl 
is perhaps correct but very misleading if 
it is not accompanied with an explana- 
lion that FORTRAN is archaic in the 
sense that the English language is archaic, 
English is so messed up thal it is imprac- 
tical lo program a computer to under- 
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stand it directly, yei we hear very few 
voices advocating a wholesale switch 
to Esperanto, Like English, FORTRAN 
has become а de facto standard and 
unless we wish to make like Ihe denizens 
nf Brave New World, severing all. ties 
with the past, we will have tolive with it. 

In his letter, Me Lashley alse states 
thal the language one learns first inllu- 
ences later programming efforts. As 
before, | must insist on setting this state- 
ment in the proper context. There fs a 
tendency on the part of poorly trained 
programmers to mistake the language 
for the machine. This is a deficiency on 
Ihe part ol the person and has nothing 
ю до with languages, pterodaciy! ог 
otherwise. A properly educated pro- 
Brammer has a good understanding ol 
whal transpires іп a mainirame, To 
achieve this understanding il is nol 
necessary lo delve into electronics or 
Boolean algebra, but 11 is essential to 
comprehend. the concept of "4 copy 
ol the contents of box А is placed in 
box В” to such a degree that one can 
see how these simple functions can per- 
form complex tasks, 

One should begin programming in 
FLOWCHART, the universa! symbolic 
language, and allow this language to 
hecome the one that influences. later 
thoughts and actions. When, «tter suf- 
ficient instruction and practice, it be 
comes natural to describe а clearly 
understood sequence of machine actions 
with a symbolic representation ot 
squares, diamonds and arrows, the high 
level language used то effect the transta- 
tion becomes dependent on factors 
other than the programmer’s personal 
hangups. For example, if the program 
al hand involves extensive matrix opera- 
tions, BASIC ог APL can save con- 
siderable coding time; if financial opera- 
lions are involved, COBOL might be a 
natural choice; if universality is impor- 
lant, FORTRAN might be the only way 
la go. In any case, the programmer 
should never lose sight ol the fact thal a 
high level language is little more than a 
vehicle to get from concept to tinal 
product. 

AL present, supporting a full blown 
high level language compiler is quite an 
achievement for a personal computer; 
supporting several is oul of the question. 
For this reason it is important lo make 
the best possible selection and to select 
some obscure educational vernacular 
such as PASCAL because it is esthetically 
more pleasing, and would leave personal 
computing where it is right now: a lot 
of hardware with very tittle soliware. 


Jack Crone, Systems Analyst 
USC School of Medicine 
Hoffman Research Ctr, Rm 805 
2025 Zonal Av 

Los Angeles CA 90033 


BIT SLICE 360/370 MACHINES? 


is there anyone out in personal com- 
puting manufacturing land thinking ol 
hooking up some bit slices and read only 
memory lo make a machine which can 


run IBM 360/370 instructions? For a 
low cost ($1000) it may not be possible 
lo implement all the features ol the 
architecture (virtual systems, cache mem- 
Ory, error checking and correction, etc), 
bui then the hobbyist probably would 
not need to pay for multiple virtual sys- 
lems, anyway, It should be possible to 
build a cheap 360 emulator to mimic а 
Model 30 or 40. Have you heard of any 
plans го do so? 


Tom Koon, industrial engineering 
Texasgulf Canada Ltd 

POB 2002 

Timmins, Ontarion CANADA 


No: bul one acquaintance men- 
tioned the idea of а generalized 36 bit 
processor board with ап expurdable 
furge system's instruction set, starting 
af ubout 32000 or уо, 


SOME THOUGHTS ON CLUBS 


On page 126 of the August BYTE you 
raised same very thought provoking issues 
regarding the functions of regional and local 
computer clubs, You also have asked a 
question which } think all computer buffs 
should give some consideration to: What are 
the pros. and. cons of a national home 
computing association and how could il 
relate to those of smaller groups? | discussed 
your editorial at a meeting of local computer 
bulls, Advanced Technology Research Asso- 
ciates (ATRA), and here are some of the 
ideas we brainstormed: 


А. Central Issues, Problems, Trends that aH 
computer clubs will have to handle. 

1. If small system users are Lo realize the 
full benefits of the powerful yet inex- 
pensive hardware that manufacturers 
are promising us, then the number of 
systems and. users must increase. by 
hundreds af thousands annually. The 
same applies to software when the 
costs of commercially produced pro- 
grams can be distributed over, say, 2 
million systems à year. 

. This growth will take place at a time 
when rapid lechnological change will 
he affecting aot only computers, but 
also other devices thal computers can 
be linked 10: audiovideo systems, Elec- 
Ironic Funds Transfer systems and 
many others, 

3, The uninlormed people who will often 
not understand the freedom potentials 
ol home systema. will often. regard 
compulers and. many compuler appli- 
cations with a high degree of paranoia 
(witness the controversies іп automa- 
lion and EFT). And even data process- 
ing professionals with their own 
syslems must be able Io cope with 
invasions ol their privacy, soltware 
лей, and other new issues raised by 
advancing technulogies, Thus, both 
users and nonusers can benefit if we 
tàn create environments where they 
can dialogue on the problems and 
Opportunities computers present io 
them personally. 

4. ист» No. | through No. 3 seem to 
argue for last growing organizations 
where people can exchange both facts 
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and opinions rapidis and іп preal 
detail. Since the volume of newcomers 
could greatly outnumber experienced 
computer bulls, new methods al com- 
munication, organization, and decision 
making would need to evolve, The key 
word for rapid learning and socializa- 
lion is dialogue. 


B. Functions of Local and Regional Com- 
puter Groups 
1. Obviously, many smaller. computer 

clubs will have the еНесі of dispersing 
rapid growth more evenly, This іп turn 
will allow traditionally organized 
groups lo survive longer. It will also 
give the innovators lime to Iry oul 
new techniques lor opening communi- 
cations, such as the Homebrew Com- 
puter Club's "mapping session” which 
was reported in the August BYTIE 
editorial. Eventually cach group will 
probably develop iis. awn unique 
approaches to coping with growth. 

2. Club activities will give local. groups 
valuable experience not only in com- 
puters bul also іп working together, 
Larger clubs should probably strive Far 
a greater number and variely of prot- 
ecis so as lo keep the work groups 
small. More projects also give mare 
opportunities tor people with different 
interests la find something that 
appeals to them, 

3. Finally, the larger local groups will 
probably start experimenting with 
innovative methods ol decision making 
and group organization. These may 
include: 

4. Revised computer assisted Roberts 
(Robots?) rules ol order Тог tun- 
ning cammillve meetings with very 
large committees. 

. Delphic probe issue delinitian tech- 
niques, handled via a conlerence 
nelwork. 

c. Matrix. analysis or decision. tree 
charts regularly updated hy com- 
pulerized text editing programs, 
These can be used 10 help under- 
stand complex and constantly 
changing interrelated problems. 

d, Sunset rules tor the table of organi- 
zation and bylaws. After a given 
number of years Ihe group's charter 
(or related portions of it) would 
have to be examined and approved 
by the group's vate. Otherwise the 
sunset clause would dissolve its 
corporate standing. 

| believe iha Ube systems analysts 

among local computer bulls will find 

many other methods of helping their 
organizations. 
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С. Functions of a National Home Computer 
and Small System Users Association 
1, Clearinghouse for exchanging informi- 
tion on innovative communications, 
organization and decision making 1ecli- 
niques developed іп local groups. 
Super 8mm lilms, role playing, anil 
transplanted hardware (ог demonstra- 
tions could be used to disperse these 
techniques among other groups. 

2. Promote new technologies which show 
ereat potential for integrating inte 
home computer systems, Тһе taser 
video disk Martin Buchanan discussed 


. 
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Microcomputer 


Quay 80А! 
does much more 


with the Z-80. 


This dynamite new microcomputer- 
system in a Кїї moves data like nothing 
езе оп the morker. Run it alone or 
plug it into an 5100 bus Altair/IMSAl: 
For solo performance, all you need is 


“оп Unregulated power supply and an 


I/O device. Plugged in; Quay 80А! а 
CPU, ROM; SIO) and ҺАМ boord—run 
any 5100 compatible device, BUT 
MORE THAN THAT, Quay 8ОА!% 2-80 
CPU opens challenging new areas of 
personal computing: 


Feotures 


ГІ 5100 bus compatible. Plugs in one slorof 
your Altair or IMSAJ. 


[1 Z-60 w/2.5 MHz clock. 
E 1 К static RAM. 


[1.512 byte (ROM) monitor. Comes up 
runnina. Inspect, olter, dump, and load 
memory; ser breakpoint jump to user 
program. Handles serial |/O or keyboard 
input, including sening baud rate. 


ПП 4 UVEPROM (2708) sockets. 
E] Serial |/О; 15-232 and 20 mo interface, 


E Parallel keyboard input, Acceprs stan- 
dard ASCII keyboard. 


Li UVEPROM programmer. Programm 2708 
type UVEPROMs. 


E 2 phase clock and sync. Run 5100 com- 
parible peripherals, 


ГІ 158 instructions. All 78.3080 instructions 
plus 80.new powerful instructions. 


[1 On board voltage regulators. 


Quay 80AI іп о kit |5 $450; factory as- 
sembled, $600. Send for complete 
details, Or for fast action call 201- 
681-8700. 


Mastercharge and DankAmerícard. accepted. COD with 
1/9 deposit. NJ. residents add 5% soles tax. Price does 
not Include shipping ond handling. 


Dealer inquiries Invited. 


Эчац 


P.O. Box 386, Freehold, М.) 07728 
Phone: 201-681-8700 


ТАЕ COMPUTER ROOM 


SMALL COMPUTER SYSTEMS * SOFTWARE * AMATEUR RADIO EQUIPMENT 


1455-A So. 1100 E. Salt Lake City. Utah 84105 Phone: 801-466-7911 


"WE TAKE THE 
МХМ OUT OF THE MICRU ” 


One Of The Nations Largest 
Full-Service Computer Stores. And Service Facilities. 


WHEN YOU WRITE FOR OUR CATALOG AND ENCLOSE $1 TO 
HELP DEFRAY THE COST OF HANDLING AND MAILING, 
HERE'S WHAT YOU GET: 


1. A CERTIFICATE GOOD FOR $2 ON YOUR NEXT 
PURCHASE ................................................ 


2. THE COMPUTER ACOM easy TO UNDERSTAND 
CATALOG COVERING m 1... 2o. cu Be 22.0 citm edet Aes 


IMSA! 

THE DIGITAL GROUP 

POLYMORPHIC SYSTEMS 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
TECHNICAL DESIGN LABS 

ETC. 


з. THE COMPUTER AGOM “easy GUIDE" TO HELP You 
PICK THE RIGHT SYSTEM, PERIPHERALS, COMPONENTS, 
ANDSOFTWAREFOR ...................................... 


THE BEGINNER 

THE ADVANCED 

THE EXPERT 

THE SMALL BUSINESS 


4. ACURRENT LISTING OF PRESENTLY AVAILABLE ....... 


SOFTWARE 
PUBLICATIONS 
PERIPHERALS 


5. INFORMATION ON REPAIR SERVICE, LOW COST 
CUSTOM PROGRAMMING AND OTHER SPECIAL SERVICES. 


AT THE COMPUTER ACOM YOUR WRITTEN QUESTIONS 
ARE HAPPILY RECEIVED AND PROMPTLY ANSWERED ...... 


WE ALSO STOCK A COMPLETE 
LINE OF AMATEUR RADIO EQUIPMENT 


ВАМКАМЕНІСАНО................................ MASTERCHARGE 
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Over 1600 Square Feel Of Sales 


in the August BYTE is an excellent 
example of a technology Ihat migth be 
а boon lor hobbyists and non- 
computer users alike ## manulacturers 
become aware of its long range paten- 
lial. Unfortunately, some observers 
think RCA's capacitance disk may be 
easier to produce. They also think the 
video play back unit would be less 
expensive due to ils use of more “olf 
the shelf” technology. And, of course, 
the Japanese are always getting better 
with video lape. Now, if a potent 
Nalianal group were Lo gel into this 
picture by (a) giving technical advice 
lo its favorite publication? and (b) 
publicizing the vast benelits the gen- 
eral public could reap, we could prob- 
ably tip the balance. Right now people 
аге thinking mainly of recorded 
movies ~ and most potential video 
disk manufacturers are busily trying to 
nail down distribution rights. But with 
same good publicity lor laser disks 
linked Lo quadraphonie modular cam- 
puler systems, people may not settle 
lor less. Let's go for the moon! 

3. Establish standards for new com- 
mon hardware-software interfaces and 
гау them by voting. Also, is ASCII 
always going 10 be the standard com- 
munication code? ASCII has 7 bits but 
already UARTS and USARTS can 
transmit 8 bit code. Eventually tech- 
nological changes will have an impact 
on Ihe interfaces of millions ol com- 
puter users. While I'm sure BYTE will 
always be there 10 help, 4 national 
organization wilh elected. representa. 
tives will be needed to assure fairness 
10 all. 

4. Apply political pressure, if necessary, 
to unreasonable restrictive practices by 
the phone company. Home computer 
technology is largely an outgrowth 
Irom telecommunications. Eventually 
timesharing and network techniques 
will combine to place tremendous 
computing power in the hands of the 
average person. Bul already some 
educational computing users are com- 
plaining about the higher casts of Ma 
Bell's new SMRTS charge system in 
California. This may be just the 
beginning, 

5. Speaking of telecommunications, а 
National Home Computer Users 
WATTS line fer relaying digital mes- 
sages dram one computer club. la 
another would be a fantastic service, It 
would also make coordinating activi- 
ties much easier. When you exceed the 
line's 4800 baud capacity you could 
май negotiating with commercial 
carriers. 

D. Pulling ft All Together; National Con- 
ferences and So On 

А national conference organized From Ihe 

grass tools seems a good move, But il such a 
conference Lakes place the group sponsoring 
it will have to be one with a great deal af 
urganizing experience. This raises a Jot ot 
questions: Will it be a continuing elected 
body financed by a membership ісе? Will it 
rotate [rom one computer club to another 
depending on who wins the bid? 

| think thai a volunteer group can prob 

ably do some fantastically imaginative things 


PRIME TIME ч р 
PHALANX OF ABACUSES 
(ABACI?) 


ONE 

HALF-YEAR'S 
, MEMBERSHIP 

IN THE IEEE 


Ееее 
Е (with FREE 


FELT PEN TO 
| ест CHANGE DATES) 


20, 2005. 


AW се ТО THE FIRST S MEWO WHO SIGN UP 
WERE THROWING iN А FREE сорУ ОР 
WICK ROKLSEEORS 

«-/ИСТЛОСОТИС// 5... isst 


A NEAT LITTLE COLLECTION OF REPRINTS FROM COMPUTER. 


Organized and introduced by our technical editor, this volume carries a balanced selection of 
everything we've published in COMPUTER about micros over the past two years. 


Circie reader service no. 67. 
Find out why membership in the [EEE Computer Society is one of the best investments you'll ever make. 
* Offer expires July 1, 1977. 


IEEE COMPUTER SOCIETY 
5855 Naples Plaza, Long Beach, СА 90803 


COMPLETE 
FLOPPY DISK SYSTEM 
FOR YOUR ALTAIR/IMSAI 
$699 


That's right, complete. 

The North Star MICRO-DISK SYSTEM™ uses the Shugart 
minifloppyT M disk drive. The controller is ап 5-100 com- 
patible PC board with on-board PROM for bootstrap load. It 
can control up to three drives, either with or without 
interrupts. No DMA is required. 

No system is complete without software: we provide the 
PROM bootstrap, a file-oriented disk operating system {2k 
bytes}, and our powerful extended BASIC with sequential 
and random disk file accessing (10k bytes). 

Each Б” diameter diskette has 90k data byte capacity. 
BASIC loads in less than 2 seconds. The drive itself can be 
mounted inside your computer, and use your existing power 
supply (.9 amp at 5V and 1.6 amp at 12V max). Or, if you 
prefer, we offer a power supply ($39) and enclosure ($39). 

Sound unbelievable? See the North Star MICRO-DISK 
SYSTEM at your local computer store. For a high-performance 
BASIC computing system, all you need is an 8080 ог 280 
computer, 16k of memory, a terminal, and the North Star 
MICRO-DISK SYSTEM. For additional performance, obtain 
up to a factor of ten increase in BASIC execution speed by 
also ordering the North Star hardware Floating Point Board 
(FPB-A). Use of the FPB-A also saves about 1k of memory by 
eliminating software arithmetic routines. 

Included: North Star controller kit (highest quality PC 
board and components, sockets for all IC's, and power regula- 
tion for one drive), SA-400 drive (assembled and tested), 
cabling and connectors, 2 diskettes (one containing file DOS 
and BASIC), complete hardware and software documentation, 
and U.S. shipping. 


MICRO-DISK SYSTEM... $699 To place order, send 
(ASSEMBLED) ....... $799 check, money order or 
ADDITIONAL DRIVES... $425 ea, ВА оғ MC card # with exp. 


date and signature. Uncer- 


DISKETTES irr rn $4.50 ea. tified checks require 6 
ERBEN заты ққа cete $359 weeks processing. Calif. 
(ASSEMBLED) $499 residents add sales tax. 


NORTH STAR COMPUTERS, INC. 
2465 FourtH Street 


Berkeley, CA 94710 


with this kind of conference. Н would be a 
great way of showing off an intraconference 
communications network or gaming system, 
for example. And, if the group organizing 
the event took a few hours to learn dictation 
techniques, they would contract with a svord 
processing service organization to Lype all 
their correspondence. All they would have 
to do is pick up a telephone, dial a certain 
number and dictate a memo, leiter or 
teletype то ап automatic recorder, Trained 
slenographers would then type the message 
in the desired medium, 

Ai this stage the possibilities are quite 
numerous; but | hope that our group has 
been able to help give a little perspective to 
the topic, Speaking for АТКА, | wish to 
thank you very much for launching this 
discussion within the pages of BYTE. You're 
doing a great service there. Keep up the 
work. 


Frank Stodotka 

POB 456 

Minneapolis MN 55440 

Attending members: Terry Belcher, 
David Cargo, John Stanley, Richard Tatge 


BYTE'S BARQUE, IDENTIFIED 


t would like to comment on Ihe picture 
on page 107 of the October issue of BYTE. I 
am 99.44% certain the ship is the bark 
(barque} USCGC EAGLE. I say this since | 
ат a 1967 graduate of the USCG Academy, 
and had Four summer cruises aboard EAGLE 
as a cadet. ЇЇ you get any more responses to 
this picture, it might be interesting 10 know 
how many other USCG Academy graduates 
ше BYTE readers. 

Clifford | Appel 

6047 Woodminster Cir 
Apt =12 

Orangevale CA 95662 a 


ҮТЕе Bits 


Quick and Simple Por Input Method: 


Robert Patton, WSOI, ol Jester 
Center, Austin TX 78784, notes the 
publication of a very simple idea for 
gelting input from a potentiometer with 
a microprocessor. The idea appeared in 
the March 4 1976 issue ol Efectronics 
magazine, page 123, and can be sum- 
marized very simply: Make the timing 
resistance of an МЕ$55 type timer cir- 
tuit be a potentiometer, and hook up 
the circuit as a triggered oneshot, Then 
trigger the pulse with a strobe from the 
computer and measure the length of the 
pulse with a programmed timing loop, 
The program watches Lhe output of the 
timer through a single bil input port and 
terminates the loop when the end of the 
pulse is reached. The count obtained in 
the timing {оор will be a function al 
length of Ihe pulse as set by the variable 
resistance. m 


New ASCII Standards 


Twenty five additional controls are being 
standardized for use with the American 
Standard Code for Information Interchange 
(ASCII) in 7 bit and 8 bit environments. The 
draft proposed American National Standard 
entitled Additional Controls for Use with 
ASCH is out for public comment as BSR 
X3.64, 

The primary thrust of the standard is to 
encode the control functions needed by the 
current technology of two-dimensional char- 
acter imaging input output devices, such as 
cathode ray tube terminals, The ANSI X3 
Technical Subcommittee X3L2, Coding and 
Character Sets, has been working on the 
standard since 1969. 

It is a comprehensive standard which 
should standardize information interchange 
for this decade in a manner similar to that 
provided by ASCII in the last decade. Тһе 
standard uses a multiple character structure 
similar to an Escape Sequence to obtain 78 
distinct functions. Furthermore, it uses a 
uniform method for representing both 
numeric and selective parameters to indicate 
dimensional quantities and to obtain 88 
more subfunctions. Finally, 23 modes alter 
the interpretation of some of the functions. 

The following diverse information inter- 
change applications are addressed: 


1. Interactive terminals of the cathode 
ray tube type 

2. Interactive terminals of the printer 
type 

3. Line printers 

4. Microfilm printers 

5. Software usage 


6. Form filling 
7. Composition imaging eg: typeset- 
ting 


8. Word processing 
9. Input output devices with auxiliary 
devices 

10. Buffered and nonbuffered devices. 


The types of controls include editing 
functions, formatting, and the specification 
and control of input areas, as well as certain 
status setting and interrogation functions, 
mode selection and typesetting composition 
functions. The standard does not contain 
any network or data transmission controls. 

The standard is apen-ended so that more 
controls can be included in future revisions. 
Furthermore, a conforming implementor is 
provided with a means of implementing 
some so-called private, nonstandard func- 
tions as well. As with ASCII, it is not 
expected that implementors will implement 
all of the functions in the standard. 

A compatible subset of this dpANS was 
approved in June 1976 by the European 
Computer Manufacturers Association 
(ECMA). It is entitled ECMA-48 Additional 
Controls for Character-imaging I/O Devices. 

Copies of the 100 page dpANS BSR 
X3.64 are available from RM Brown, 
Director of Standards, CBEMA, 1828 L 
St NW, Washington DC 20036. Please 
enclose $3 for each copy. Comments are 
encouraged and should be returned to 
CBEMA at the above address before May 28 
1977." 


LET YOUR COMPUTER XPRES ITSELF! 


IMBI system mother board, holds five interface boards, 
complete with connectors. KIT $28.00 

IFB-01 interface board, controls two 115 VAC 300 watt cir- 

cuits. Optically isolated. KIT $38.00 

IFB-02 interface board, controls four 3 amp 115 AC/DC 

circuits with on-board relays. KIT $58.00 

IFB-03 prototype board, build your own interface. Board 
includes XPRES bus decoders. KIT $15.00 

IFB-04 interface board, controls 4 small signal AC/DC cir- 

cuits with reed relays. КІТ $36.00 

XPRES is a complete interface system. ONE EIGHT ВІТ PORT 1ЕВ-05 Les 4 IRB-01 remotes (below) with yeh ea 
OR ONE SERIAL PORT CONTROLS 128 SEPARATE DEVICES. nes: | „ЖТ 

: : IRB-01 remote 115 VAC 300 watt interface. Build into your 

Connect to IMSAI, Altair, or SWTPC; any processor with an own equip. 2" х 2*4", KIT $17.00 
eight bit or seria! port. Use ISB-01 for serial connection to ISB-01 drive XPRES system with a single TTY line, 20 ma., 


processor. R5232, or TIL. Plugs into ІМВ-01. KIT $48.00 
GRE Engineering 25 
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Your computer can control 
lights, burglar alarms, 
Hi-Fi's, PHASORS; 
practically anything if 
properly interfaced. 


P.O. Box 6263 
Bellevue, Wa. 98007 
(206) 885-7038 


а 
BANKAMERICARD 


Wash. residents add 5.4% tax. 


o o 
NOW !! 
Z-80 Power for the S-100 

rid of 


pus without getting 


eet pA henge hha ian 


assembled 
® ^ = —À et 8À 
DUTRONICS a leader in low cost, low power ram boards has just announced it's 2; 80 — 80 


piggy back card. This plug — in board enables you to use your existing IMSAI, ALTAIR CPU card 
and upgrade your system to a Z — 80, 


. t ғ 
. *55555348423434«395: 780-80; 


SS ST оным ee д 


The card design is such that all you do is pull out your 8080 and 8212 chips, plug in the Board 
to the 8080 socket itself and the ribbon cable to the 8212. 


A system monitor, on paper tape, is included with the board as well as a 280 Manual and Theory 
of Operation Manual. 


Dutronics will also supply all additional software at no cost, when it becomes available 


The price is $159.95 (assembled) only. OFF THE SHELF. 


for more information call or write to: 


BYTE OF PHILADELPHIA BYTE OF WESTMINSTER It. H.S. MA RKE TING 
1345 W. Lancaster Ave. 14300 Beach Blvd. > 

Bryn Mawr, Penn. 19010 Westminster, Ca. 92683 2233 El Camino Real 

(215) 525-7712 (714) 894--9131 Palo Alto, California 94306 


BYTE OF PALO ALTO BYTE OF SANTA CLARA (415) 321—6639 
2227 ЕР Camino 3400 El Camino Neal 


Palo Alto, Ca. 94306 Santa Clara, Ca. 95051 DEA LER INQUIRES INVI TED 


(415) 327-8080 (408) 249-4221 


20 Hudson Place 


lloboken. N.f. 07030 
(201 420—1644 


16384 BYTES for $485.00 


assembled (with sockets) : tested - burned-in - guaranteed 


A new high in 5100 bus memory cost effectiveness, Fully assembled 
(with sockets), tested, burned—in and guaranteed, 4Kx1 dynamic 


memory chips (the same ones used by the ton in ІВМ compat— 


ible memory systems) combined with self contained control Ji 


logic, yield a memory system with: 27 


€ Low power consumption, total board 5 watts. 


AN 


@ Transparent refresh, which means the 


memory looks static to the outside world. 


A 
ttl ne 225% ES. 


* 
г eros oe 
. 


© No waiting. іп fact, xrdy is not even con— 


T 
\ f чечуу 


nected to the memory. 


€ Full DMA capability 


Y 
Er 
қ ИЕ ‘i \ к pw 2 
тууу? ж. 


- 


Ф Reliable, low level clock апа control 


signals, 


Dynabyte 


Dynabyte ® brings to the 5-100 Bus a state of the art, industrial quality memory system. 
IOK on a single board for $485.00, Guaranteed for 1 year. 


for more information call or write to: 


BYTE OF PASADENA BYTE OF SIN TT ERO R.H.S. MA RKE TING 

196 So. Lake lve. 200 W, Hillsdale Blvd. 

Pasadena, Са. 91109 San Mateo, Ca. 9123 2233 El Camino Real 

(211) 6813311 (445) 341-000 Palo Alto, California 94306 

в А о ia Nh, Фое 2227 М Camino е : 

YOU FL Camino Real Palo lin, Ca, 94308 DEALER INQUIRES INVITED 


Santa Clara. Ca, 85051 (413) OT sd 
(408) 21221 


Bof A & MASTERCHARGE ACCEPTED 
BYTE OF WALNUT CREEK 
2989 №, Wain 51. 
Ванн Creek, Са. 94596 
654 933-6252 


Gisssified Ads 


FOR SALE: Two Digital Group &K memory 
boards, $180 each. Each board has 7 К 21L02-1 
and 1К 2102-1. Presenily running on а 7-80 
system. Send SASE and your check will be 
returned if boords are аһғайу sold. Tom Ніп- 
gate, 2811 W112th St, Bloomington ММ 55431. 
(612) 881-8743. 


FOR SALE: Complete wiring diagrams packer for 
Teletype Model 33А5Н TWX with 1010 Dataset, 
$5.80 each рәзіргісі. Model 1% gear sets, 60,67, 75 
wom, Gear seis for Madel 28, 35 equipment. 
Model 28 printers, ASH, KSA, RO, sprocket feed, 
friction feed. Model 35 Б. level ASCII TDs, reper- 
ferators, page printers, Model 35 type boxes, 540 
each, Model 32/33 paris and accessorres, Maciel 
32/33 copyholders, $16 each. Write for full lisung, 
Send SASE to Lawrence R Pfleger, 532 W Wilson 
Sr, #1, Madison WI 53703. 


FOR SALE. HP-55, with recharger, battery pack, 
safety travel case, soi! carrying case, owner's 
handbook, quick reference guide, programming 
worksheets and name labels, plus security cradie, 
reserve power pack [less battery) and extra re- 
charger. Please quote offer: if na reply, outfit has 
been sold. Write: Frank Seava, 1811 Couri St, 
Syracuse МҮ 13208. 


MICROAPPLICATIONS: | would like to tor- 
respond with anyone interested ап micraap- 
plications in civil and structural engineering. David 
Lavers, Suite 224, 805 5th St SW, Calgary, Alberta 
CANADA T2P 1W3. 


WANTED: With to buy first ten issues of BYTE. 
Evan Н Foreman, РОВ F, Mobile А1 36601. 


FOR SALE Brand new Honeywell DSU-160 НЕМ 
2311 equivalent) 7.5 MB with full documentation, 
іпшінділа $PC-16/40 controller diagrams, $1600. 
Ampex TM-7, 9 track tape transport, S450 with 
documeniauon, Roytron 78 cps paper tape punch, 
$350. TRW 300 ере pape: tape reader, 5200. 
Buster Killion, 2773 Winrock Av, Altadena CA 
91001. 12131 798-2977. 


FOR SALE: Assembled IMS ИСА! cassette inter- 
face board, can atso be used as 4 bir D ro А and 
1 bii А to D, $35. Assembled SWTPC TYT CT-L 
board, $12. Tarbell cassette tapes of MINOL 2.2 [a 
2K Tiny BASIC for the 8080, 10 patches pro- 
vided), S4. Erik Mueller, 36 Homestead Ln, Roose- 
velt MJ 08555, 1509) 448-2605. 


FOR SALE: Rockwell FPS-B system, including 
CPU, 10, 4K dynamic programmable memory 
with refresh and control, 256 byte scratch pad, bus 
interfaces, clock, and sockets. Over 5400 list, Will 
sell for 5200. Теп Siqnetics 3002 slices, $35. 
K Tyree, 2182 Coastland Ау, San Jose СА 95125. 
1408) 265-2575 or 744-1280. 


WANTED: Microdata Modet Miero-10Q or Mimo- 
400/10 processor, any condition. Saul Meyer, 1734 
Green Valley Rd, Havertown РА 19083. 


Readers who have equipment, sofrware ar отаг 
items ta buy, sell ar swap should send in a clearly 
typed notice to thar effect. To be considered for 
publication, an advertisement should be clearly 
noncommercial, typed double spaced on plain 
white paper, and include complete name and 
address information, These notices are free af 
charge and will be printed one time only on а space 
available basis, Insertions should be limited to 100 
words or fes Neticas can de accepted from 
individusis ог bona fide computer users clubs only. 
We can engage in no correspondence on these and 
your confirmation of placement is appearance іп 
an issue of BYTE. 

Plagse note that it may fake three or faur 
months for an ad ro appear in the megazine. Bi 


FOR SALE: Innovex Model 210-M (serial 718231 
floppy disk drive and one Moppy disk with 
complete manual and schematics; Never been used. 
Same туре of drive used іп February 1977 BYTE 
artele on interfacing a disk to an SOBO sysrem. Will 
ship. $500 or best offer. Mark Becker, 32 Oxford 
Ad, Mewiün МА 02159, 1517) 132-8686 afier 
4 PM. 


FOR SALE: Processor Tech 4 X static program- 
mable memory assembled, works perfecily, meets 
all specs, wHh all documentation, $150. Free 
unused paper tape of 5 К SASIC, documentation 
included with 4 K board. Barry Gerber, 720 Morse 
Av, Placentia СА 92670. 


FOR SALE: 1103 1 K x 1 НАМ by Intel with іп 
house numbers, Each one individually tested with 
several patterns and guaranteed to meer 1103 
specs, | musi sacrifice 280 of these and musi sell in 
one 101. Metal tubes are included to protect whe 
chips during shipping, Think of what you сап do 
with 35 К of memory] The order could also be 
split with а Inend. You cannot beat the low price 
of 5.80 each. | will pay Sipping costs. Act quickly 
and send n cashiers check or money order only ro 
Stephen Marcus, 1284 W Camino Desierto, Tucson 
AZ 85704, 


FOR SALE: Wire wrap boards. These brand new 6 
by 5% inch boards can hold &0 14 ріп {Cs and can 
be easily modified га hold 16 то 40 pin ICs. These 
high densiny boards alsa have two uncommited 
rows to hold discrete parts. Manufaciured by 
Augal and Cannon, they have gold plated pins and 
are still in thaw Original cartons, Have several of 
these at $15 each, Са! Bob Runge ат 1305) 
723-6303 от write RR 2 РОВ 540, Melbourne FL 
32801. 


FOR SALE: Altar 6800 with 1 K memory. As- 
semhled by experienced Guilder and in good 
condition, Will pay postage and handling, Firsi 
money order for $425 takes it. Dave Norris, РОВ 
2672, USAF A CO 60841, 


WANTED: | need BYTE issues 3, B and © ta 
complete my collection. Send candition ol sale [п 
Carl Shirey, 5038 Central Av, Portage ІМ 46368. 


FOR SALE: Seals 4K RAM board. New, as 
sambled and ron in ig a 72 hour check, Features 
21LOZ2B.1 and BTO7B buliers, complere with 
schamatic, ГИ pay US рокаде, Send certified 
check or money order for $155 ta J M Church, 
4307 Mar-Moor Ог, Lansing MI 48917. 


FOR SALE OR TRADE- IBM 2311 disk drive, just 
off IBM maintenance, 7.5 MB of storage. Best offer 
gets it. Bilt Barrow, 30 Albemarle Av, Richmond 
VA 23226. (B04) 270-2382. 


TRADE: Will trade compurer pragrams tn BASIC. 
I have many programs available in HP 2000 C/F 
and other versions. Write Bill Seurer, 4249 Brown- 
dale Ау, 51 Louis Park MN 55416. 


FOR SALE: Compucom Beta 326 microcomputer, 
complete with software and TTY interface, 5896, 
Assembled SWTPC 1024 terminal with serial inter- 
lace, power supply, computer cursor canol, RF 
modulator and case, $275, TI 31.52, $125. Write 
for information ta Tony Copptin, РОВ 3440, N 
Las Vegas NV 89030. 


FOR SALE: MITS parallel 10 board {В&-Р1О} for 
the Altair 8800, S80 assembled. Two MITS 4 К 
dlynamie memory boards |88-4МСГИ with edge 
connectors, $200 each, assembled. David Richards, 
6655 Hil 51, El Сеггис CA 94530. {415} 
5629-0759, evenings. 


FOR SALE: Teletypes; COC 2876 typewriter, 
paper tape punch and resder; COC 9300 line 
printer: Mohawk Data Sciences 6021 optical card 
reader (Soroh ERC-1}; Honeywell 404-3 Serial 
аВР514 9 wack, 3/4 inch tape drive: Migo tape 
buffer 1807-14 Smart interface for 24 bit SDS 
910; TRAW graphies display system. Call Bill Palya, 
120 N Weston, Rensselaer IN, 1219} 866-7111, 


FOR SALE: Altar 6806, assembled and running 
теш. Best offer over $300. Alan Dahlbom, 
18 Forest St, Cambridge MA, 1617) 492-0676, 
Evenings- 
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FOR SALE: DËCwriwr LASS, one year old, 
$1200. Brand new PDP-11/D3, $1995; with adeli- 
lianal AK memory, 95625; total ЕК RS 232€ 
interface, $235, List 82855, less 25% ner, 52140. 
Ala Modem Omnitek 7O1B, minimum ex foi 
61000, 160 additional units, Walter 1241, 2238 
Grand Concourse, New York NY 10453, 12121 
533-0300. 


FOR SALE: Floppy disks, $4 each. Computer Lape 
800 bpi, Ampex, Memorex, ІВМ, 54 а гені. 
Guaranteed. Trimble, 5835 Herma, San Jose CA 
95123. (408) 224-0606. 


FOR SALE: Ahar 800a CPU board, factory 
assembled and tested, never used, 5250. Jonathan 
Rotenberg, 17 Chestnut 81, Boston MA 02108. 
1617) 227-1399, 


FOR SALE: One Altair BBOD comper, now, 
assembled from kit, but not tested, $439. Also, 
two Allair 86-4 MCD 4 K dynamic programmable 
memary boards, $199 each. Contact Bob Stodola, 
1810 Beachwood Ау, &t Paul MN 55116. 
16121 698-2731. 


WANTED- | need six ar eight 2708 PROMs 
1500 ns} at a reasonable price. Other pin comparible 
types are fing if they сап be programmed in an 
Intel machine. Write: Theron Wierenga, BO W 
Southern, Muskegon MI 48441, 


FOR SALE: Issues 1 to 3 and 1 to 5 af BYTE, 
excellent condition, no clipped coupons, Wili sell 
to highest bidder, Specify issues 1 to 3 œ ! to 5, 
К Matthews, 5117 20041-ББА Av, Langley BC, 
CANADA УЗА 504. 


WANTED. Issue =9 (May 1975) of BYTE maga- 
zine, С W Hippisley, 112 Kennedy іп, М Syracuse 
NY 13212. (315) 458-0940. 


TRADE: | have extra copies of BYTE issues 1 
thraugh 16 and wish to trade for INTERFACE 
December 1975 rmrough June 1976. | will also 
buy these outright, Contact Robert 5 Martin, 
143 Рупе Hall, Princeton University, Princeton 
NJ 08540. 


FOR SALE: SWTPC 6800 sysiem, 16 K program- 
mantle memory, additional senal 10 baard, all ICs 
in new ТІ and Ancrona sockets. All current АТРО 
safiware included, 2725. AC-30 and Panasonic 
AC/DC cassette tape олы, All ICs 1п new Ancrana 
sockets, 5120. All equipment was assembled wih 
саге and is in excellent condition, Louis Schubert, 
3807 Greenhill Or, Chamblee GA 30341. {4041 
457-6842 or 1404) 881-8800 ext 383. 


FOR SALE: Viatron microprocessor system with 
73 key keyboard, twa cassette drives and imge. 
Faces, 9 inch wdeo топвіог and interlace, power 
supply, cabinet and manuals, 5000. Contact 
B Pelkey, 74 Applegate, Bennington VT 05201. 
(802) 447-0259. 


FOR SALE: Friden Model TM20K 714 keyboard- 
printer with TM20K 15 coniraller and schematics. 
5300. you pay shipping. Also copies of schematics 
for above controller available for S6 to cover 
copying and first class shipping. Tim Ahrens, 2200 
Sorret Tree Сі, Austin TX 78744. 


FOR SALE: IMSAI 8080, 8 K IMSAI memory, 22 
slat mother board, IMSAI audio casselte board, 
Processor Tech ЗР+5 interface, Oliver. Audio Ёл. 
gineering OP-BOA paper tape reader, pius much 
miscellaneous software, plugs, sockets, ete. АЙ in 
like new condition, $899. Ken Sehwaim, 1709 
Mary Ln, N Mankato MN 56001. 1507) 388-5734. 


WANTED: Contact with persons who have a 
serious personal іпгегезі in using а microcomputer 
for stock and commodity market investment pur- 
poses, IT covariance is more thar jus! another word 
to vou, send a brief note of your desires, qualifica- 
tions and market expenence/involvement to 
J Williams, 2418 Ansdel Сі, Restan VA 22081. 
An association i5 being formed. 


FOR SALE: Six used Аџци 8170-RG1 13 sot 
wire wrap rack assemblies, $311 list, sell for $75 
each: 16 used 8136 A series panels with 60 14 pin 
sockets, S15 each. Gary Manigian, POR 181, Park 
Ridge NJ 07656. 


Monitoring What Goes On in Your Computer 


One of the most common desires of 
the personal computer user is the 
achievement of high quality output at 
minimum cost. Going through the RF 
conversion route from a video display 
generator to a TV set works, but is not 
necessarily the best way to achieve a 
high resolution display. 

One solution to the problem is a kit 
of parts and information from a firm 
called Pickles and Trout (after its own- 
ers) which has just introduced this TV 
modification kit, The Pickles and Trout 
TVM-04 kit is available for $20 and will 
allow the builder to modify any inexpen- 
sive commercial television set which uses 
the Hitachi SX chassis, turning it into a 
monitor which accepts standard EJA 
format video signals with peak to peak 
amplitude levels adjustable by selection 
of one resistor. The Hitachi SX chassis is 
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available in several different models of 
televisions including P-03, P-04, P-05, 
P-08, P-53 and Р-63, The example shown 
in the photograph is a Hitachi P-05 
portable which sells in typical retail and 
discount houses for $79.95. 

As seen in the photograph, the result 
is a high resolution product, which will 
accept video generator outputs with up 
to 90 characters per line, more than 
adequate for any of the currently mar- 
keted character display modules, 


How To Use It... 


Since this product must be installed 
inside the commercial TV, questions of 
warranty and finger pointing apply. The 
firm has answers 10 such questions in the 


$20 


following recommendation: Purchase the 
TV set first, use it intensively for about a 
month or two of concentrated viewing 
{if you can stand watching TV for that 
Jong) to make sure the electronics has 
passed your incaming inspection. Then 
there is little likelihood of а manufac- 
turing problem with the TV set, so you 
can safely go ahead with the changes, 
confident that if it doesn’t work you 
probably made your own installation 
error, 

Pickles and Trout are located at POB 
2276, Goleta СА 93018,ө 


An 8080 with FORTRAN Options 


Realistic Controls Corporation has 
announced this new “Z//100 Series" of 
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(batteries 
not included) 


COMPLETE WITH BIT ҰЙ 
AND SLEEVE 


tabletop personal FORTRAN machines. 
According to the company, the three 
models in the Z//100 series are portable 
8080 based microcomputer systems 
which are available with a file manage- 
ment system and an optional FORTRAN 
IV compiler. 

All three models are buill around an 
8080 processor. The systems sofrware 
includes 3 K of PROM and a minimum 
of 33 K bytes of programmable memory, 
expandable to 64 K, The systems include 
an JBM compatible dual diskette drive, 
offering 512 K bytes of on line storage. 
A second dual drive can be mounted in 
the tabletop cabinet for a total of | MB 
of on line storage. The diskette drives 
feature voice coil positianing and motor- 
ized loading and unloading of diskettes. 

All the Z//100 systems are available 
with a monitor, a complete file manage- 
ment system and (at extra cost) 
FORT//80, the company's previously 
announced 8080 resident FORTRAN IV 
compiler. FORT//80 is a subset of ANSI 
FORTRAN IV, producing directly ex- 
ecutable optimized 8080 machine code. 
FORT//80 (including IBM format float- 
ing poini) requires 11 K bytes of mem- 
ory. It includes a number of language 
extensions which allow the user to take 
maximum advantage of the 8080 hard- 
ware. These include program control 
over interrupts and 8080 flags, direct 
FORTRAN addressing of 8080 ports, 
and the ability to link in line machine 
code into a FORTRAN program. 

The Z//t00-) is а timesharing re- 
placement system. Priced at $7995, it 
includes 36 K bytes of programmable 
memory, dual diskene drive and two 
EIA RS-232-C serial communications 
channels. One channel can be ordered 
with a 20 mA current loop interface far 
a Telelype. According to the company, 
this sysiem is designed to allow users 10 


merely unplug iheir terminal from their 
acoustic coupler, plug it into the 
Z/[V00-1 and begin developing applica- 
tion programs using FORTRAN us a high 
level language. 

The Z//100-2, priced at $8995, in- 
cludes 34 K bytes of programmable 
memory, dual diskette drive, and a 60 
character per second biditectional [ine 
printer. (80 column friction feed stand- 
ard; 132 column tractor feed optional) 
and keyboard. 

The top of the line Z//100-3, priced 
at 59795, includes 33 K bytes of pro- 
grammable memory, dual disketle drive, 
a 1920 character CRT display and key- 
board, and an RS-232-C serial commu- 
nications channel. An optional 300 lines 
per minute line printer, either 80 column 
friction feed or [32 column tractor feed, 
is supported by this conliguration, 

The FORTRAN compiler, 
FORT//80, is available with any of the 
above Z//100 contigurations, priced at 
$750. 

Delivery is quoted as 30 days alter 
receipt of order. Realistic Controls Cor- 
poralion is located at 3530 Warrensville 
Center Rd, Cleveland OH 44122." 


An Advanced Intelligent 
Terminal System 


Bitech Inc, 1440 5 State College 
Bivd, Building 6, Anaheim CA 92806, 
has sent along this pholo of their new 
brainchild: the Micro-2000 Series Dis- 
tributed Data Processing System. This is 
a self-contained operator oriented proc- 
essor which contains a video display with 
24 lines of 85 characters, a standard 
typewijler keyboard with auxiliary 
numeric key pad and function keys, and 
duai floppy disk drives seen at either side 
oi the display screen in this pholo of the 
produci. 
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THE PERFECT MICROCOMPUTER 


VECTOR 1 


DEALERS 


NORTHEAST 


Computer Mari of N.Y., Inc. 
314 Filth Avenue 

New York, N.Y. 10001 
212-279-1048 

Computer Mari of Long 
Island 

2072 Front Street 

East Meadow, М.Ү. 11554 
516-794-0510 

Computer Mart of М.Ј. 
501 Route 27 

Iselin, New Jersey 
201-283-0600 

The Computer Mart 

1097 Lexington 
Waltham, Mass. 02154 
617-899-4540 

Byte Shop 

1025 W. Lancaster Ave, 
Bryn Mawr, Pa. 19010 
215-525-7712 

Personal Computer Corp. 
Frazer Mall 

Frazer, Pa. 19355 
215-647-8460 

Computer Workshap 
5709 Frederick Avenue 
Rockville, Maryland 20852 
301-468-0455 

Hoboken Computer Wks. 
20 Hudson Place 
Hoboken, N.J. 07030 
201-420-1644 

Audio Design Electronics 
487 Broadway, Suite 512 
New York, N.Y, 10013 
212-226-2038 


SOUTHEAST 


Byte Shop 

2018 Greene Street 
Columbia, South Carolina 
803-771-7824 


MIDWEST 


Data Domain- The 
Personal Computer Stores 
406 S. College Avenue 
Bloomington, In. 47401 
812-334-3607 

7027 Michigan Road 
Indianapolis, In, 46268 
317-251-3139 

219 Columbia 

W. LalAyette, In. 47905 
{itty bitty machine co., inc.) 
1316 Chicago Avenue 
Evanston, Illinois 60201 
312-328-6800 

42 W. Roosevell 
Lombard, illinois 60148 
5067; Euclid Avenue 
Lexington, Kentucky 
606-233-3346 

3028 Hunsinger Lane 
Louisville, Kentucky 40220 
502-456-5242 

2221 E. Capitol 
Shorewood, Wi, 53211 
414-961-2430 

Digital Design 

7694 Camargo Rd. Madiera 
Cincinnati, Ohio 45243 
513-561-6733 

The Micro Store 

634 S. Central Expressway 
Richardson, Texas 75080 
214-231-1096 


NORTHWEST 


Byte Shop 

2626 Union Avenue 

San Jose, California 
408-377-4685 

Kentucky Fried Computers 
2465 Fourth Street 
Berkeley, Ca. 94710 
415-549-0858 

Ximedia 

1251 25th Avenue 

San Francisco, Ca. 94122 
415-566-7472 

Allordable Computer Store 
3400 EI Camino Real 
Santa Clara, Ca. 95051 
408-249-5834 

Computer Shack 

1922 Republic Avenue 
San Leandro, Ca. 94577 


SOUTHWEST 


Byte Shop o! Wesiminster 
14300 Beach Boulevard 
Westminster, Ca. 92683 
714-894-9131 

Byte Shop 

18424 Ventura Boulevard 
Tarzana, Ca. 91356 
213-343-3919 

Byte Shop 

Palm Plaza 

Thousand Oaks, Ca. 91360 
805-497-9595 

Computer Playground 
6789 Westminster Ave, 
Westminster, Ca. 92683 
714-898-8330 

Byte Shop 

496 S. Lake Avenue 
Pasadena, Ca. 91101 
213-684-3311 

Upland Computer Labs 
75 E. 9th Street 

Upland, Са, 91786 
714-981-1503 

Sunshine Computer Co. 
20710 S. Leapwood Ave. 
Carson, Ca, 90746 
213-327-2118 

Byte Shop of Tempe 

B13 N. Scottsdale Road 
Tempe, Arizona 85281 
602-894-1129 

Byte Shop Tuscon 

2612 E. Broadway 
Tuscon, Arizona 85716 
Byte Shop Phoenix 

12654 N. 28th Drive 
Pnoenix. Arizona 85029 
602-942-7300 

Bits & Bytes Compuler 
Shap 

6819 С М. 21st Avenue 
Phoenix, Arizona 85015 
602-993-3622 


N 
ССОЗ СЗАРНС INC. 


717 LAKEFIELD RD, e SUITE F 
WESTLAKE VILLAGE, СА 91361 


Not Afliliated With Vector General 


The disk controller of the Micro- 
2000 has an interesting feature in its use 
of a 16 К byte memory buffer which 
allows a full track of a standard size 
floppy disk to be transferred with a 
single track reference. 

This processor can be ordered with 
main memory of from T6 K to 64K 
bytes, and the press release mentions 
that “the Micro-2000 will support a full 
range of peripherals such as fixed head 
disks, character and line printers, 3M 


WHY OUR MEMORY SHOULD BE YOUR MEMORY 


cartridges and 7 or 9 track tapes, as well 
as asynchronous communications at 75 
to 9600 bps." 

The Micro-2000 is said to have a 
complete BASIC language interpreter as 
well as a disk operating system which 
supports sequential or random access 
files with fixed or variable length rec- 
ords. An applications package oriented 
to business people is part of the product 
offerings, and delivery is quoted as 60 
days.m 


1. Quality 2. Delivery 3. Price 
ALTAIR & IMSAI COMPATIBLE 8K STATIC 


RAM SPECIFICATIONS: 


Access Time: 450 ns - no wait states 
Current Requirement: + 5 to + 10V at 1.6A worst 
case, 1.35A typical 
Memory Chips: Prime components p/us two 


extras 


Address Lines: Fully buffered 


Memory Protect: Hardware 8K 
Power Regulators: 4 ea. 7805 


Address Select: Dip switch accessable from 
top of board. No need to 
remove board to relocate 

Output Disable: Permits use with transparent 


loader 


Board: Quality G-10 material with 
solder mask both sides. 
Pre-tested for etch bridges. 
Order your ВК RAM kit for only $265.00 +6% Cal. 
sales tax + 3% hndlg. $350 assmbld., both incl. sockets. 
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A Hardware Simulator That's 
the Real Thing 


How do you get the function of a hot 
new processor chip without completely 
replacing the existing processor card of 
your machine? RHS Marketing, 2233 El 
Camino Real, Palo Alto СА 94306, has 
sent along this picture of a new Z-80 
conversion kit for Altair, IMSAI and 
similar ,processor cards. How does it 
work? This card functionally duplicates 
the external world signals of an 8080 
and its associated 8212 chip, interfacing 
through the sockets in which your pre- 
vious 8080 and 8212 circuits had been 
mounted, The card is mounted “piggy 
back" on the original processor card, 
with a direct connection of the 7-80 
card to the original 8080 socket, and a 
cable connection to the original 8212 
socket. The price of this card is quoted 


P.O. BOX 4784 
THOUSAND OAKS, CA 91359 
TEL:(213) 889-9809 


СОЗ GRAPHIC inC. 


as 5159,95 in the press release we 
received, and delivery is quoted as “off 
the shelf.’ 


Intercept This General Purpose System 


Intersil Inc, has announced a new 
floppy disk program development sys- 


Dc & 
«“еее, 


tem, 6970-ІҒрО8, for use with its 
“Intercept” ІМ6100 CMOS microproces- 
sor prolotyping system. This is an in- 
dustrial system which [ooks like а DEC 
PDP-8 with disk. 


The purpose of the 6970-IFDOS is to 
provide rapid software development for 
systems using the ІМ6100 CMOS, The 
disk version uses the 4096 words of 
memory provided with the Intercept 
system and an ASCII terminal, such as 
Teletype ASR33 or equivalent. 

The 6970-IFDOS consists of two 
interfaced floppy disk drive mechanisms 
with all elecironics, power supplies and 
cables necessary to add more than 4 mil- 
lion bits of on line mass storage to the 
intercept prototyping system. 

All components are packaged in one 
covered enclosure which can be rack or 
tabletop mounted, and plugs into Inter- 
cept. It provides ІВМ 3740 compatible 
media with multiple sources, and is fully 
software compatible with the DEC RX8 
flexible disk system for the PDP-8/E 
minicompuler. 

The software components of the 
product include a lile system, a key- 
board monitor, a lexi editor, an assem- 
bler, binary loader, octal debugger, high 
level language interpreter, and numerous 
ulity programs. The entire program 
development system is available from 
Intersil distributors, Price for the 6970- 
IFDOS floppy disk operating system is 
$5100. Intersil is located at 10900 N 
Tantau Av, Cupertino СА 95014,8 


What's the Inverse of a Clockwise Wrap? 
A Counter Clockwise Unwrap at the 
Other End of the Shaft 


The Vector Electronic Co, 12460 
Gladstone Av, Sylmar CA 91342, has 
just come up with this latest variation on 
their battery operated cordless wirewrap 
tool: the P160-9 wrapping and un- 
wrapping tool, which when mounted in 
the P160-4R cordless motor ипїї gives 
the user both a power wrapping head 
(photo at right) and a power unwrapping 
head. Thís little bit of creativity costs 
$18.40. И can be used by itsell for 
manual operation, or in conjunction 
with the PI60-4R power tool which 
costs $45.68. It is designed to take up ta 
three wrap levels of wire from 26 AWG 


Ф" 
he 


to #30 AWG in size. The unwrapping 
end features a spring loaded sleeve thal 
retains and ejects the wire after removal, 
controlling the loose ends so you don't 
drop said loose ends among your wire 
wrapped circuits causing some random 
logic connections or worse.@ 


Want UV Light Sources 
for Erasing EROMs? 


This handheld UV wand, available 
from Ultra-Violet Products Inc, 5100 
Walnut Grove Av, San Gabriel CA 
91778, is but one of the black light 
products available from this firm. Send 
for their brochure and price list on 
products which include various forms of 
lamps and stands, protective goggles, etc. 
This particular lamp was originally 
designed for use in the ultraviolet curing 
of certain industrial adhesives. Stores 
and clubs with EROM programming 
services will find this wand and similar 
products of the firm attractive for use in 
the erasure of previously programmed 
1702A, 2704, 2708 and other EROM 
Parts.= 


Microprogramming — The Gory Details 
(Serious Homebrewers Take Note} 


The Microprogramming Handbook by 
John R Mick and Jim Brick of Advance 
Micro Devices has just been made 
available. {ts price is $5 and it is available 
from AMD direct (address 901 Thomp- 
son Place, Sunnyvale CA 94086) or from 
your friendly local distributor, Here is 
what it contains: 


e A шога! introduction to the 
Bipolar Microprocessor concept (a 
пше microprogrammed machine 
as opposed 10 a tiny general 
purpose machine implemented 
with LSI}, This introduction 
covers the idea of a micropro- 
gram, the concept of a control 
memary, organization of a con- 
trol memory, branching within 
microsequences, overlapping in- 
struction fetch with execution, a 
typical system design for a micro- 
programmed CPU, etc, 

е A typical computer architecture 
implemented with the set of con- 
trot chips available from AMD. 
Examples of the microprogram 
assembler available Irom AMD, 

e Specifications of the AMD 2900 
series parts, 

* The high point: The complete 
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wiring diagram of a high perform- 
ance  microprogrammed — 16 bit 
machine implemented with the 
AMD parts, contained in two 
D size prints. Software hackers 
can wire starting from this model, 
substitute programmable memory 
for the n bit by 4096 word mem- 
огу shown and use your old 


microprocessor system to define 
conirel memory through a “back 
door" and examine the results 
while developing your fun new 
computer architecture. 


All in all, The Microprogramming 
Handbook will make a valuable starting 
point for anyone seriously interested in 
using the high speed contemporary 
bipolar chips to make a custom machine 
design — ог an emulator of existing 
machines for that matter. 8 


Programmable Calculators at Work 


Texas Instruments supplied this pic- 
ture dramatizing the use of the SR-52 
programmable  calculator's library о! 
39 navigation programs for skippers and 
sailors who use celestial and coastal 
navigation techniques, as well as ocean 
sailing and sailboat racing tactical strale- 
gies. The price of the programs as a 
package is $44.95, and the DC to DC 
converter needed 10 run the calculator in 
the field from mobile supplies of 12 V 
DC costs $12.95, Information requests 
should be forwarded to Texas instru- 
ments Inc, Inquiry Answering Service, 
POB 5012, M/S 308, attention: SR-52 
NAC PAK, Dallas TX 75222,ш 


Farget About Multiple Output Power 
Supplies for Your Homebrew 8080... 


The new DC to DC converter which 
has been designed specifically for use 
with microprocessors and microproces- 
sor related integrated circuits has been 
announced by Reliability Inc of Houston 
TX. 

Model ЗМ 5 R12-5 is a high perfor- 
mance power source, providing highly 
regulated +12 V at 200 mA and —5 V at 
100 mA from а 5 VDC input, These 
voltages just happen to be the power 
suppiy voltages required by an 8080 
processor in addition to the 5 V used by 
TTL circuitry. The outputs are said to be 
fully short circuit protected and free of 
damaging turn on and turn off over- 
shoots. 

The unit has low ripple and noise 


(1 mV RMS) and 0.02% line and load 
regulation, Input to output isolation is 
300 V and operating temperature range 
is —25?C to +70°C. Package size is 2.0 by 
2.0 by 0,40 inches. Ail units are 
encapsulated jn black finished copper 
cases, 

Availability is from stock for evalua- 
tion quantities and four weeks ARO for 
Production quantities. For a bulletin 
giving full specifications and for pricing, 
write or call Bob Miller, Reliability Inc, 
5325 Glenmont, Houston TX 77036, 
(713) 666-3261. 


Here's an Interesting Use of an 8080 


Teknekron Inc of Berkeley CA has 
just introduced a new programmable 
interface board intended for a traditional 


or Eclipse products. The neatness ol this 
little concept lies in the fact that you've 
suddenly got a multiprocessor system 
when you plug one of these CPI-560A 
boards into the Data General product. 
The Teknekron interface board contains 
ап 8080a microprocessor as its control 
and arithmetic element to permit cus- 
tomization of the behavior of the inter- 
lace using a command interface disci- 
pline. Much of the detailed operation of 
an interface can be performed by the IO 
microprocessor instead of the host com- 


minicomputer, the Data General NOVA 


puter, thus freeing computing time in 


Make the HAL Connection 


* B080A MPU 

s 1K Monitor/Debug | 
Software in 
2708 EPROM or 
2-3624 PROMs 

* On board space == 
for: 4K ROM - 
(2708), 2K RAM 
(2102A-4) 

* TTY Current Loop or 
RS-232C serial 1/О (8251) 


* 24 lines of 
| Parallel 1/0 (8255) 
* Hardware "front 
қ panel” оп board 
* Optional 
Accessories: 
CRT Terminal 
Board, BASIC in 
—' EPROM, Audio 
Cassette Interface, 
7K RAM Expansion Board/ 
EPROM Programmer, Power Supply. 


MCEM-8080 from$375 (2-3624 ROM/1K RAM) or$445 as shown (2708 EPROM/2K RAM) 


ane solve your lab or OEM computer problems 


. Connect to the 24 lines of Parallel 1/О 
pe ASCII or Baudot Serial 1/0. 

. Connect to processor bus to add mem- 
ory expansion board/EPROM program- 
mer, I/O devices, or our unique CRT 
Terminal Board, 

3. Connect to our power supply or use 
your own. 

Lab users and OEM's alike will find solu- 

tions to their computer problems with the 

MCEM-8080 computer. All essential com- 


puter system elements are incorporated in 

this fully assembled, tested single-board 
computer, Some unexpected features of 
the HAL МСЕМ-8080 are: hardware "front 
panel” which allows setting a breakpoint 
and manual control of the computer; 1K 
ROM Monitor/Debug Software (with user 
callable, Intel® compatible 1/O routines) 
which greatly simplifies program develop- 
ment; Parallel and Serial 1/О on the board; 
and very reasonable prices. 


Cail or write for further information on (һе HAL Connection. 
You'll be glad you did! 


HAL COMMUNICATIONS CORP. 
Box 365B 807 E. Green Street, Urbana, Ill. 61801 
Telephone (217) 367-7373 
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the host computer for better uses like 
number crunching, This is hardly a per- 
sonal computer product, bul those 
readers who are involved in system de- 
sign and integration may find this prod- 
uct of interest. Contact Teknekron at 
2118 Milvia St, Berkeley CA 94704.« 


Want an LSI-11 in a Desk? 


Digital Equipment Corp gives you the 
option to get an LSI-11 with 32 K bytes 
of programmable memory, 512 K bytes 
of floppy disk mass storage on two 


drives, a VT52 video terminal and an 
LA180 dot matrix printer. The whole 
System is aimed at the business person 


and comes with high level language 
software of DEC's "DIBOL" language. 
It's at a business person's price, too, 
starting at $20,900 for the configuration 
just described. But if you're looking for 
an 151-11 development system or a 
complete and cheap PDP-11 system — 
and you have the money but not the 
lime to configure it yourself, then this 
might be an attractive option. For this 
product, write Digital Equipment Corp's 
Commercial Products Group (Maynard 
MA 01754) and ask for information on 
the 320 Series of DEC Datasystems.a 


Here's an Umbilical Cord for 
Your Microprocessor .. . 


AP Producis, Box 110, 72 Corwin 
Dr, Painesville ОН 44077, has just intro- 
duced a new Test Clip jumper Assembly 
which із used in conjunction with their 
40 pin dual in line package test clip as 


HANDLE WIT 


Here's a Neat Concept — Far 
Hard Surface Disk Users 
With Butterfingers 


The "Shockwatch" is an impact 
recorder for use on fronl load disk 
cartridges, 1 will change in appearance 
from clear to brilliant red if subjected to 
a mechanical shock or [force great 
enough to cause а malfunciion of the 
cartridge. Instructions are clearly shown 
on ihe label directing the operator to 
refrain from using a questionable car- 


Here's an Interesting Front 
Panel Concept 


For those interested in the details of 
single step operation of software, Elec- 
tronic Products Associates inc has just 
announced a new feature, called the 
"Data Catcher," to their Micro-68 line of 
prototype development systems. This 
feature will enable the user to capture 
the address and operand after the com- 
pletion of each machine instruction and 
display the data on its integral 6 digit 


hexadecimal display. The option is 
priced at 5140 and works wilh the 
company's “Expanded 68" micro- 


computer system. This kind of operation 
is extremely valuable in educational and 


shown in this photograph. The jumper 
connects the test clip lo a lest system via 
а 40 wire flat cable. AP gives several ter- 
mination options to the lest equipment 
manufacturer who would use this item: 
no termination, double row 0.1 inch 
(0.254 em) matrix socket connector, 
card edge connector, printed circuit con- 
neclor, dual in line plug connector, etc. 
This product's intended use is as the 
umbilical cord connecting an automatic 
testing device to a 40 pin package in the 
system under test. The test clip is con- 
nected direclly to the package in the 
system under test, and the conlacts on 
the test clip are routed 10 the cor- 
responding wires on the cable, The test 
clip jumper and 12 inches (30.5 cm) of 
ribbon cable ending in a 40 pin double 
raw 0.1 inch matrix socket connector as 
shown here cost $13.88 in quantities of 
10; to this must be added the TC-40 test 
clip itself which costs $21 in quantities 
of 10. AP will cut the ribbon cable 
optionally 10 any length desired, 
rounded to the nearest half inch incre- 
ment, presumably with a variation in 
price which is a function of lengih.m 
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tridge. According to the press release, 
the Burroughs Corporation has adopted 
the Shockwatch for use on all 89385-3 
disk cartridges. 

it is intended to eliminate down time 
and prevent head crashes, job reruns, 
data loss, and the general reduction in 
operating efficiency which accompanies 
these occurrences, Information is avail- 
able from Media Recovery Inc, Box 867, 
Graham TX 76046.s 


learning situations, as swell as when de- 
bugging or checking out small segments 
of production program code which must 
be highly optimized. For further infor- 


mation, contact Electronic Product 
Associates Inc at 1157 Vega St, San 
Diego CA 92110.« 


The OPUS/ONE Language... Continued 


Administrative Systems Inc, 222 Mil- 
waukee, Suite 102, Denver CO 80206, 
has just forwarded us a copy of the 
User's Manual for the OPUS/ONE 
language. This manual accompanied a 
press release which updates the terms of 
the product offering (see page 96 of 
December 1976 BYTE) and announces 
three Altair compatible versions of the 
language. This interpretive compiler 
product gives the user a high level 
language facility which is comparable in 


many respects to ALGOL or FOR- 
TRAN, yet retains the simplicity of 
interactive BASIC. The new Altair 


compatible versions are expected to be 
released in the first quarter of 1977 
(about the time you're reading this), and 
the price of the language has been 
dropped to $99 — with refunds going to 
all previous purchasers who paid $250 or 
$300 which was the previously ап- 
nounced price, It is available in the 
following three MITS Altair compatible 
forms: 


#. MAPLE UT Мақ 
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1601 de STO аз, зыш ar 1а уто tae 
ыы mid onm meme 
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(faut 420 өр d . (am 


* Paper tape form, loaded using a 
MITS 2510 board at ports 0 and 
1. 
Audio cassette form, loaded 
using a MITS ACR board at ports 
6 and 7. 

* Floppy disk form, loaded using 
the MITS controller at ports 10, 
11 and 12. 


All three versions use а MITS 2510 
board or 4PIO board interfaced to an 
ASCI! terminal to accomplish initializa- 
tion using ап interactive sequence, 
Memory requirements are 8 K for the 
paper tape and audio cassette forms, and 
12 K for the floppy disk version. 

Whichever form you use, you get a 
language which features multiple preci- 
sion arithmetic up to 126 decimal digits, 
strings both as procedure names and as a 
data type, variable names of unrestricted 
length, up to 255 dimensions to arrays 
{but who has got enough memory 
address space to use them ailf?], 
numerical or string data types, formatted 
IO statements and a block structure 
similar to the ALGOL BEGIN... END 
block. To give you an enticing sample of 
what OPUS/ONE is like, we've repro- 
duced the sample program from page 85 
of the OPUS/ONE User's Manual to 
illustrate its features. 


BYTE’s Bits 


Don't Miss the MACC Computerfest 77 


The following notice was received 
from MACC as this issue was going to 
press... 


A large flea market wil! be among the 
attractions at Computerfest 77, the 
second annual Midwest Regional Com- 
puter Conference for hobbyist comput- 
ing. Sponsored by the Midwest Affilia- 
tion of Camputer Clubs, an organization 
of amateur compuling clubs in ten 


Introducin 7 
Equinox IO 
computer 


| 
| 


FRONTRUNNER 


Equinox IOO is the BOBO CPU/S-1OO Bus computer kit that's years in 
front of Altair* and IMSAI in design, function, and front-panel programming 
capability. Equinox IOO is easier to build, easier to prograrn, easier to 
expand, in the future and completely debugged right now. After all, it's from 
PARASITIC ENGINEERING , the leading supplier of debugging kits for the 
Altair 8800. Before you invest in any micro-processor kit: discover the new 
Equinox IOO. At $599, it's clearly the Frontrunner. Write for free specs: 


PARASITIC ENGINEERING РО. Box 6314, Albany California 94706 


*Altair is a trademark of MATS. Inc. шишин 
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neighboring states and Canada, the 
convention will open on June 10 at the 
Bond Court Hotel in Cleveland ОН. 
Computerfest 77 will be a complete 
convention with workshops, manufactur- 
ers’ exhibits, a flea market, seminars and 
technical sessions open to all attendecs. 

MACC і a volunteer, nonprofit 
organization, “Our intention is simply io 
bring together the buyers and the sellers, 
the hobbyists and the manatacturers, 
and have some fun doing it," says Gary 
Coleman, president of MACC. The tickel 
price is $2 for all activities, including 
seminars, MACC is also würking on 
chartering a plane flight to Dallas tor the 
NCC show's activities the week fallowing 
the Computerfest. Additional details on 
Computerfest 77 and the NCC charter 
flight are available from Gary Coleman 
at the Midwest Affiliation of Computer 
Clubs, РОВ 83, Cleveland ОН 44141.8 


BY TES Bugs 


Errors in the MIKBUG Roadmap 


The Case of the Missing Trigonometry ., . 


Due to an oversight ol coordination, 
the equations accompanying ligure 2 of 
Robert Grappel's aiticle on page 34 oí 
March 1977 BYTE were amined, The 
trigonometry oi the model aircratl 
Servo plotter [s as ооч: 


Equations ІН = arm length) 


(X, YI = ЧХ + ХЫ, (Yg + Ya 


Ха 


R COS (9 — 90°} = —R SIN 191 

R COS (p+ —90 1-7 -A SIN lot 0) 
R SIN i8 — 90°} = -R COS {0} 

R SIN (o4 0 — 90 }=A COS (6 4 a} 


Applying the above gives 


X 
Y 


—H 4S!N(8) + SIN {а t e» 
R | — COSI8) + COS (B +e) 


There is no unique solution for (0, à) coordinates 
except at extremes. a 


Thanks to Douglas В Brumm PhD, 


224 Hecla St, Lake Linden МІ 49945, 
for pointing out some glitches in the 
MIKBUG roadmap article, page 96, in 
the February 1977 issue. The following 
are his findings: 


* Table 1, page 98, OUT2H entry: 
The text shauld read "Hex byte 
output: The data al the location 
pointed (о by the X register is sent 
to the terminal as two hexadecimal 
digits." 

® The entry point of the print data 
гөшіпе is РОАТА1. The PDATA2 


entry should be changed to 
PDATA!1 with address EO7E in 
table 1,4 


INTERNATIONAL DATA SYSTEMS, INC. 


$100 Bus Cards (ALTAIRAMSAI Compatible} 


B&-SPM Clock Module 


8B-LIFC Frequency Counter Module 


BB-MODEM — Ongnale; Answer MODEM 


GENERAL PURPOSE PERIPHERALS 


METK Morse Code Trame Keyer 


TSM Temperature Sensing Module 


DACA 


Eight Bit Она! to Analog Converter 


SOME NOTES ON 
ANALYSIS OF PLOT ANGLES 


The following letter is self-explona- 
tory and concerns inverting the calcula- 
tian shown above, 

| am a recent subscriber, and have 
now read three issues of your magazine, 
l have found your articles both informa- 
tive and practical, | have been involved 
with computers for 16 years and have 
observed a wide range of abilities and 
attitudes among people in the field. The 
somewhat naive approach frequently 
(акеп by campuler hobbyists often 
enables them to succeed where computer 
scientists with more classical approaches 
have failed, 

With reference to figure 2 on page 34, 
March 1977, you indicate the need fora 
reiterative calculalion to salve for theta 
and phi for your servo plotter. Here, you 
are guilty of assuming that there is no 


direct solution when there really is one, 
The salution may take many forms, but 
assuming an arcsine function is available, 
which produces results in degrees from 
-90 10 +90, the following FORTRAN- 
like statements will be well-behaved 
except at the origin: 


RHO=SQRT (X*X* Y*Y) 
PSI-ASIN ( Y/RHO) 
XI-ASIN (RHO/ (2.0*R) ) 
PHI-180.0-2.0*XI 
THETA-PSI*XI 


Note that 2.0*R may be entered as à 
constant or precomputed once in ihe 
program. Also note that standard 
FORTRAN would require converting the 
arcsines from radians to degrees by 
multiplying by the constant 180.0/pi- 
You might also want to leave all the 
angles in radians, in which case the 180.0 
would be changed ta pi, since the angles 
will be rescaled before being output to 
the servos any way. 

Theta and phi should be range 
checked to avoid overdriving the servas. 
There may also be some mechanical 
interference to avoid, depending on the 
design, These interference problems may 
be eliminated if the servos are mounted 
with their shafts downward. Servo 1 
would be suspended from a support 
anchored to the left or lower left of the 
origin. Servo 2 would be suspended from 
servo T's arm, Miniature casters or some 
other form of support should һе 
provided at servo 2 and near the pen. 

1f for some reason it appears desirable 
to use two arms of different lengths, the 
angies can still be found in closed form, 
although the calculatian is slightly more 
complicated. 

Keep up the good work. 


Ronald M Martin, President 
Martin Associates 

POB M1124 

Ann Arbor MI 48106 и 


400 North Washington Street, Suite 200 
Falls Church, Virginia 22046 USA 


Telephone (703] 536-7373 


USES 


Your compuler keeps lime ol day regardiess ol whal program itis 


KIT PRICE 


$96.00 


exuculing Applications include event logging. dala entry, ham 


radio, etc 


Measure Irequencies up 10 600 MHz Computer can moniter 
типе Irequencies such as Transmit and receive lrequency 


Use your computer in call other computer syslems such as large 
tmeshanng systems Also allows olher camputer lerminals to 


{аыр your computer 


Hardware ' Soltware package which alluws your computer tà teach 


$29 00 


Morse Code. key your Iransmulter, and send prestored messages 


Use И to measure inside and/or outsrde temperature for cempult- 


enzed climale control systems, etc 


Requires оле еМ bil output pori. Use it to produce computer 


Tusc 


524.00 


51800 


Terms: Payment with order. Shipment prepald. Detlvery la stock to 30 days. Write аг call for detallad product brochures. 
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__ Game Playing With Computers һу 
Donald D Spencer, published by Hayden, 
What does it mean to play games using a 
computer? Read this book to get an 
introduction into numerous recreational 
uses of the computer to program and play 
mathematical and logical games. Topics 
include numerous mathematical problems, 
casino games, board games, unusual gam- 
bling games, and miscellaneous logic games, 
Numerous BASIC language programs and 
listings are included to show details, $16.95, 


- Scientific Analysis on the Pocket 
Calculator by Jon M Smith, published by 
John Wiley & Sons. This book is another in 
a set of source books for mathematical 
analysis using the contemporary products of 
technology, It is oriented to the pocket 
calculator, yet it will provide you wvith 
algorithms and methods useful with any 
personal computer which implements the 
scientific and analytical functions found on 
a good pocket calculator. For a more 
complete description, see the book review 
on page 120 of the December 1976 BYTE; 
or order its 392 pages of detailed technical 
information and review its use for yourself. 
$13.75. 


Send to: 


BITS, Inc 
70 Main St 
Peterborough NH 03458 


Total for all books checked $ 

Postage, 25 cents per book 

for books $ 
Grand Total $ 


You may photocopy this page if you wish to leave your BYTE intact, 


step іліге! 


dry sten 
тиити characteristics 


aperui PAPMFABRE ТҮРЕ OR N AALA IE SAIA EES Е 
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- Build Your Own Working Robot by 
David L  Heiserman, published by Tab 
Books. This book will not tell you haw to 
build Robbie, the robot of Forbidden 
Planet, or a classical android of science 
fiction. What it will introduce you to is the 
problems of making a robot mobile device 
called Buster 111, using pre-microprocessor 
TTL integrated circuits for all logic 
functions. It is a must book for background 
reading, but much of the logic can be 
extremely simplified using today's micro- 
processor technology. Use this book as a 
first look at these problems from which you 
can build further and more elaborate 
solutions, Softbound, $5.95, 


Check payment method: 
. My check is enclosed 


——A Dictionary of Microcomputing by 
Philip E Burton. In the opinion of BYTE's 
editor, Carl Helmers, "This is one of the 
best designed and executed dictionaries of 
computer related terms yet seen on the 
market. It is of particular relevance to those 
individuals who want a good general 
reference to numerous technical terms, 
broadly covering hardware and software 
fields as currently practiced," This new 
hardbound edition is part of the Garland 
Reference Library of Science and Technol- 
ogy. $12.50. 


‘ 
= 


—- Software Design for Microprocessors. 
This stand alone guide to microprocessors 
has been designed by the peopie at Texas 
Instruments to convey knowledge to the 
first time user of microprocessors. This 
excellent source book of computer concepts 
begins with an outline of the basic principles 
of the general purpose computer, its 
machine architecture, softwere, and meth- 
ads of addressing. it proceeds to discuss 
how to build software, what is involved in 
documenting what you've done once you've 
done it, the mechanics of programming, and 
specific examples using the TI TMS-1000, 
TMS-8080, TMS-9900 and SBPO400 de- 
signs. You'll find a thick hardcover text- 
book filled with over 370 pages of useful 
information including а comprehensive 
glossary of microprocessor terminology, 
among several other detailed appendices. 
$12.95. 


.. Bill my MC No. Exp, date 
ны ВІ! my BAC Мо. Exp, date 
Name 
Address 
City State Zip  . 
Signature 


Please allow six weeks for delivery. 


---- Digital Fund- 


Computer 
amentals by Jefferson C Boyce. 
The way to a world of learning is 
through books. A great place to start, 
and to return from time to time, is 


the classical textbook. This new 
book from Prentice На! is  in- 
tended as just that. Topics covered 
include digital computer operation, 
basic computer circuits and concepts, 
Boolean algebra, implementing com- 
puter operations in hardware, com- 
municating with the computer and 
related issues of coding schemes, 
detailed discussions af the control 
section, memory functions, arithme- 
tic and logic functions, input and 
output functions of a classical com- 
puter, а chapter on computer pro- 
gramming and а final summary 
chapter on the details of a typical 
minicomputer design interpreted in 
the ‘ight of the more theoretical 
general concepts in the book. This 
book is excellent background infor- 
mation for the literate and well read 
hacker. Order yours today. $15.95 
hardbound. 


Send to: 


BITS, Inc 
70 Main St 
Peterborough NH 03458 


Total for all books checked 
Postage, 25 cents per book 


for _ _ . books 
Grand Total 


You may photocopy this page if you wish to leave your BYTE intact. 


Adam Osborne's books An Introduction 
to Microcomputers, Volumes 7 and 2, area 
concise compendium of the technical details 
of microprocessors at the component 
(engineering) level, These are the source 
books for the system designer who plans to 
employ the microprocessor, or the advanced 
homebrewer who wants a dash of custom- 
ization not found in commercial products. 


---- Volume 1 is subtitled "Basic Con- 
cepts.” This is the book which presents a 
framework of ideas concerning the design 
and use of small computers implemented 
with LSI. Topics include definitions of the 
microcomputer, fundamental concepts of 
logic and numbering characteristics of 
instruction sets, etc. $7.50. 


Volume 2 is a much thicker (895 


How to Buy апа Use 
Minicomputers and Microcomputers 
by William Barden. People have often 
asked us where to turn то get an 
introductory book about computers 
for personal use. One excellant place 
to start is How to Buy and Use 
Minicomputers and Microcomputers, 
William Barden Jr's instant summary 
of the small computer revolution, 
published by Howard Sams in mid- 
1976. This is one of the first books 
of the “general introduction to 
computers" genre to be published 
with an emphasis towards the smalt 
computer and personal computing as 
it is being practiced these days. the 
book, written for the novice as well 
as the expert, surveys the technical 


details of the field in nine chapters 
and 10 appendices. This book is light 
{but essential) reading for the experi- 
enced computer person, and worthy 
of serious, concentrated perusal by 
the novice. $9.95. 


1st 
Mow tp Buy 5 Usu 


aiu RP TERS R 


Check payment method: 
.. My check is enclosed 
a .. Bill my MC No. 


page) detailed volume which complements 
the information in the first volume. This is 
the volume which fills in many of the details 
left out of the conceptual treatment in 
Volume 1. Here you'll find 19 detailed 
chapters on the engineering and logical 
specifications of products made by 16 
different manufacturers, including in many 
cases reprints from the manufacturers" 
documentation as well as new materials 
provided by the author. Published in 1976, 
it even includes such processors as the 
MicroNOVA by Data General and the Texas 
Instruments TMS-9900 as well as the older 8 
and 16 bit machines, Organization is by 
design type, and where parts of several 
manufacturers were intended for a given 
processor design such as the 8080, these are 
grouped into a single chapter. $12.50 


ROM JUDGMENT 
TS CALCULATION 


—— Computer Power And Human 
Reason by Joseph Weizenbaum, This 
book is one which should Бе 
purchased or read for several reasons. 
lf you're presently a programmer by 
trade or skill, you'll see a philosophy 
of computer use and abuse pro- 
pounded. It's genuinely interesting, 
and definitely provocative if you 
reterence the storm of letters, coun- 
ter letters and counter counter letters 
which this book produced in the 
Association for Computing Machin- 
ery’s SIGART newsletters during 
1976. |f you're a novice to the field, 
the tutorial and explanatory chapters 
of this book, which are aimed at the 
layman, will serve as an excellent 
background source which is also 
eminently readable This includes an 
excellent and low level! explanation 
of what an algorithm is, and how 
computers go about executing effec- 
tive algarithms. $5.95 softbound. 


Exp. date — č 
== _ Bill my ВАС No. Exp. date 
Name 
Address 
City State ep 


Signature 


Please allow six weeks for delivery. 
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When you build a project, you need information, All 
you find in the advertisements for parts are mysterious 
numbers identifying the little beasties... hardly the sort 
of information which can be used to design a custom 
logic circuit. You can find out about many of the 
numbers by using the information found in these books. 
No laboratory bench is complete without an accompany- 
ing library shelf filled with references. 


Send to: Check payment method: 


BITS, Inc К 2 
70 Main St — Bill my MC Мо. Exp. date 
Peterborough NH 03458 .., Bill my BAC No. Exp. date 


Total for all books checked $ 

Postage, 25 cents per book 

for. |... .. books $ 
Grand Total $ 


You may photocopy this page if you wish to leave your BYTE intact, 


Order these absolutely essential references from Texas Instruments today: 


.. The TTL Data Book for Design Engineers, $4.95, new second edition, 
. Тһе Linear and Interface Circuits Data Book for Design Engineers, $3.95. 
... The Semiconductor Memory Data Book for Design Engineers, $2.95. 
.. The Transistor and Diode Data Book for Design Engineers, $4.95. 

.... The Power Semiconductor Handbook for Design Engineers, $3.95. 

... Understanding Solid State Electronics, $2.95. 
... The Optoelectronics Data Book for Design Engineers, $2.95. 

.. Designing with TTL Integrated Circuits, edited by Robert L Morris 

and John R Miller, published by McGraw-Hill, $26. 


—tThe TTL Cookbook by Don Lancaster, published by Howard W 
Sams, Indianapolis. Start your quest for data here with Don's 
tutorial explanations of what makes a TTL logic design tick, 335 


microcomputer 5. Me pages, $8,95, 

Sign * 

: з —WMicrocomputer Design by Donald P Martin, Edited and published 
by Kerry S Berland, Martin Research. Purchase your copy of the 
definitive source for circuitry and hardware design information on 
the 8008 and 8080 computers today. Even Intel, the originator of 
the microprocessor revolution, is hard put to compete with the 
wealth of information found in Martin Research's new second 
edition of Microcomputer Design. This is the book which was 
originally published as an expensive (but quite practical) engineering 
report in loose leaf form, at about the time the microprocessor 
technology was first catching on in the form of the 8008, This 388 
page second edition of the manual is loaded with detailed 
information on how to build and use computers based on the 8008 
and 8080. $25. 
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Signature 


Please allow six weeks for delivery. 
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All This Just to Print a Quotation Mark? 


David Chapman 
Western Reserve Academy 
Hudson OH 44236 


* Good guy 


It is remarkable how much trouble a 
minor fault in the design of a computer 
system can cause, An example that | have 
run up against is the virtual impossibility of 
printing a quotalion mark in several versions 
of BASIC with any degree of efficiency. The 
version of BASIC | presently use is Digital 
Equipment Corp's EDUSYSTEM 25 BASIC, 
but I've found the same nit in several other 
BASIC interpreters. 

Suppose it is necessary that the following 
string be output: 


IN BASIC, THE QUOTATION MARK 
(") 15 A DELIMITER. 


On a cursory examination, il may appear 
that all thai is necessary is: 


10 PRINT "IN BASIC, THE QUOTA- 
TION MARK (' 15 A DELIMITER.” 


There is à problem here, however. The 
second quote, the one in parentheses, will be 
interpreted as indicating the end of the 


GLOSSARY 


The argument or arguments of a 
statement or function is the value 
or values which it acts upon. For 
example, in the expression SIN 
{2*X}, the argument of the SIN 
function is 2*X, 


Argument: 


Delimiter: 


A delimiter is something, usually 
a special character, which tells the 
language program where some- 
thing begins or ends. 


* Idiot proof: An idiot proof system is one 


which not even a genius can mess 
up. 


A system that is both idiot proof 
system: and easy to use and learn about, 


A chunk of text which is to be 
used just as п appears іп the 
Program. 


Literal string: 


*Mary important terms... 
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string. The interpreter is then left with the 
unexecutable: 


) 15 A DELIMITER,” 


and lypes oul an error message. 

There are a number of ways 1o get around 
this problem. One is to substitute single 
quotes for double quotes in output strings 
and hope that the user will understand that 
they are really double quotes. This is fine for 
some things, but not for others, like good 
guy systems in which iL is assumed that the 
user knows absolutely nothing and that 
substitution would result in confusion. 

In this case the programmer finds him/ 
herself confronted with the problem some- 
times known as delimiting the delimiter. In 
BASIC, as you may have gathered, the 
quotation mark is a delimiter: the delimiter 
for a literal string; which is to say that il 
indicates where the string begins and ends. 
Another example of a BASIC delimiter is the 
comma, which is used Lo separate the argu- 
ments of functions and of INPUT, READ, 
DATA and so forth. 

The problem is separating delimiters from 
things delimited which look like delimiters 
bul aren't. One possible solution, unfor- 
tunately nol available in any BASIC imple- 
mentation that | have seen, is Lo use two 
delimiters for the same function. For exam- 
ple, їп SNOBOL, the two literal string 
delimiters are the single quote and the 
quotation mark. Hence, using a similar ploy, 
our example could be coded as: 


IN BASIC, THE QUOTATION 
MARK (”} IS A DELIMITER.’ 


The other possible solution ік to use a 
roundabout method, printing the quote oul- 
side the string. One way of doing this is to 
use the BASIC CHR$ function. The CHR$ 
function reduces 15 argument ta a binary 
number and then dumps it on the output 
device. Since the 7 bit ASCII for a quote is 
0100010, or decimal 34, we can say: 


10 PRINT "IN BASIC, THE QUOTA- 
TION MARK (”; CHR$(34); ") iS A 
DELIMITER.” 


10 REMARK THIS IS THE PROGRAM WHICH INITIALIZES THE 

20 REMARK FILE. IT ONLY NEEDS TO BE RUN ONCE. 

30 OPEN "FILE" FOR OUTPUT ‘THIS DESIGNATES THE OUTPUT FILE. 
40 PRINT#, CHRS(34) ‘PUT A QUOTE ON THE FILE. 


50 CLOSE 'CLOSE THE FILE. 


Listing 1a. 


10 REMARK THIS IS THE MAIN PROGRAM, WHICH PRINTS THE QUOTE. 


20 OPEN "FILE'' FOR INPUT 


30 LINPUT=,A$ ‘THIS SETS A${1} EQUAL TO A QUOTE. 
40 А5-А%(1)" "AS" IS SHORTER THAN "ASHI". 


50 PRINT "IN BASIC, THE QUOTATION MARK I"AS'') 15 А DELIMITER." 
60 REMARK THAT IN LINE 50 THE SPACES AND SEMICOLONS ARE 

70 REMARK OMITTED, ALLOW ABLE IN THIS BASIC BECAUSE THEY 
80 REMARK ARE REDUNDANT DELIMITERS! 


Listing 1b. 


This works, but burns time, lineprinter 
paper, core space and finger tips if used 
often. The obvious thing to do would seem 
to be Lo assign a string variable the value of a 
quotation mark, so that such a line as this 
might be used: 


20 PRINT “IN BASIC, THE QUOTA- 
TION MARK ("; A$;") IS A 
DELIMITER.” 


but this causes the same old problem if one 
uses: 


10 А%=” коз 


and furthermore, most BASICs will not 
allow CHRS$ except in PRINT statements. 
One way to get around this BASIC 
limitation is Lo ask the user io type a 
quotation mark and input it as a string 
variable al the beginning ol the program: 


10 PRINT "PLEASE TYPE A 
QUOTATION MARK (7; 
CHR$(34); 7)”; 
20 INPUT A$ 
30 PRINT "IN BASIC, THE QUOTA- 
TION MARK ('; A$) IS A 
DELIMITER.” 


This. however, is not idiot proof. To 
remove, or at least isolate, the idiot from the 
system, we Сап use a separate program, run 
only once, which puts a CHR$(34) onto a 
mass slorage file. The main program сап 
then open the file later and get the quote 
back. 

This is very devious, but worse is yet to 
come, In the BASIC that | use, EDUSYS- 
TEM 25, it is apparently impossible to input 
a quote, from either a file or a keyboard! 
For some reason known only to the savants 
at DEC it is possible to use another 
statement, called LINPUT, to define the 
quote, In EDUSYSTEM BASIC, strings are 
limited ta six characters in length. LINPUT, 
short for line inpul, sets up an array in 
which each element but the last is a string of 


length six, and in which the last element is a 
string which contains whatever is left over. 

Listing | is a final solution in EDU- 
SYSTEM 25 BASIC. ш 


The Moral 


All this, just to print a quotation mark! 
Similar, nitty details are often found in any 
large piece of software — it's in the nature of 
the beasts. Use of a program often requires 
adaptability and ingenuity! 


Listing 1: This is the final method needed to 
output a quotalion. mark using the DEC 
EDUSYSTEM 25 BASIC. The program of 
la sets up a file and puts the quotation mark 
іп the file. The listing of Tb uses the file to 
actually output the quotation mark. in this 
variant of BASIC, a single apostrophe begins 
a comment field on a line, avoiding the need 
of the word “REMARK” in many cases! 


ar TWARE 


TEXT EDITING SYSTEM 


TSC'S 6800 TEXT EDITING SYSTEM SURPASSES ALL 
МІСКО EDITORS. THE COMPLETE ASSEMBLED SOURCE 
LISTING NOT ONLY INCLUDES THE USUAL EDIT ҒЕН- 
TURES. BUT ALSO BLOCK MOVES. BLOCK COPIES. 
OVERLAYS. AN EXTENSIVE CHANGE COMMAND, AND 
TABS. JUST TO NAME A FEM. THIS IS THE EDITOR 
FOR THOSE WITH SERIOUS NEEDS. SL68-24 $23.50 


6800 8080 6502 


8080 GAME PACKAGE I. PO&0-2 $18.95 
6502 GAME PACKAGE I. PD6S-1 $19.95 
6800 GAME PACKAGE I. POGB-1 $16.50 
6600 COMPLETE SOFTWARE PACK. PDB8-3 $35 .50 


6800 SOURCE LISTINGS 


SPACE VOYAGE. 5168-5 $12.00 
FLOATING POINT PACKAGE . SL68-4 $6 .50 
MICRO BASIC PLUS. SL68-19 %15.95 


PROGRAM OF THE MONTH CLUB 


RECEIVE 1 YEAR MEMBERSHIP INCLUDING A MONTHLY 
NEWSLETTER | DESCRIBING TSC'S LATEST SOFTWARE 


RELEASES. UP TOA 15% DISCOUNT OFFERED ON 
FEATURED SELECTIONS. POM $2.00 
ORDERING INFORMATION 


PLEASE INCLUDE ЗУ. POSTAGE. INDIANA RESIDENTS 
ADD uz TAX (US FUNDS ONLY). CHECK YOUR LOCAL 
DEALER FOR OUR PRODUCTS. (DEALER INQUIRIES 


WELCOMED). SEND $.25 FOR A COMPLETE CATALOG, 


Tat 


TS TECHNICAL SYSTEMS CONSULTANTS 
BOX 26 H. LAFAYETTE INDIANA +7906 
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ersonal Computing 


It's happening at the Dallas Convention Center 


Innovation and relevance are key words for the 1977 National Computer Conference, the 
first NCC ever held in the Southwest and the year’s largest gathering anywhere of data 
processing users, computer professionals and computer hobbyists. More than 25,000 peo- 
ple are expected to gather in Dallas for a conference program of more than 100 sessions 
and the year’s largest display of computer hardware, software, systems and services—plus 
the first National Programming Contest and a series of outstanding Professional Seminars. 


Largest Computer Exhibits Ever 


More than 250 majer hardware and software companies will pack more than 1,100 booths 
into the Dallas Convention Center's modern 200,000-square-foot main hall. And addition- 
al space for the Personal Computing Fair & Exposition is on the next level for a totally 
separate exhibit by commercial producers of Personal Computing hardware and software. 
For information on exhibiting in either area, please contact Ms. Carol Sturgeon, manager, 
conference operations, National Computer Conference, 210 Summit Ave., Montvale, N. J. 
07645, 201/391-9810. 


Headquarters Hotel 


Personal Computing headquarters for the 77NCC will be at the Holiday Inn in downtown 
Dallas. Low-cost housing also will be available at Southern Methodist University. Fill in 
the coupon for information about NCC's Deluxe Travel Service, which can take care of all 
of your travel and housing reservations for you in one neat package. Or, contact 77NCC, 
c/o American Federation of Information Processing Societies, Inc., 210 Summit Ave., 
Montvale, N. J. 07645, 201/391-9810. 
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For More Information! 


To: FINE 
сіз AFIPS 
210 Summit Ave. 
Montvale, N.]. 07545 


Yes, | am very interested in ihe 77NCC and the Personal Computing Рай & 
Exposition: Pleas keep me informed about the conference program, ех 
And all related! activities and events, and please send me information abot. 

[ME Exhibiting my personal eamputer system 

L1 Exhibiting my company's commercial producis/services 

Г] Personal Computing Fait & Exposition events 

[Г] The first National Programming Contest 

L1 Professional Seminars 

п NCC^. Deluxe Travet Service 

QO Low-cost Rousing д SMU 

Г] And, I'd like tu receive yaur bimonthly newslener, NCC ROUNDUP! 


Name: Тие: 
Cempuny/sehaai : 
Sirte address: 


City, slate, ZIl code 
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Goes National 


during the 1977 NCC, June 13-16 


+e Personal Computing Fair & Exposition 


The fast-growing field of Personal Computing will share the national spotlight in June, 
when the 77NCC will recognize the dynamic growth and promise of the field with the 
Personal Computing Fair & Exposition. In addition to the commercial exhibits of Personal 
Computing manufacturers, dynamic displays and demonstrations of non-commercial indi- 
vidual and group-owned projects will be featured at the Dallas Convention Center. The 
success of other hobbyists can give you new ideas for your own systems, "how-to" tips 
and dozens of clever solutions to everyone's problems. You might even find a joint-venture 
partner with a kindred spirit. More than 100 non-commercial small computing systems 
are expected, featuring hardware and/or software implementations, games, recreation, 
music, art, amateur radio, scientific, miscellaneous and general applications. Prizes and 
awards will be given in all categories. 


de Personal Computing Program 


Two full days of panel sessions on June 15 and 16 will provide an in-depth look at 
Personal Computing: Past, Present and Future; The Future of Retail Computer Stores; 
Hardware of the Computer "Hobby" Market; and Personal Computing Software. Leaders 
in the Personal Computing movement will appear on each of the panels to let you know 
the latest developments in the field, point out trends you'll need to be aware of—and an- 
swer your questions. 


ЕЯ Special Interest Sessions 


In addition to the panel sessions, special interest groups will be able to gather informally 
for "how-to" programs on building a kit, debugging software, using assembly language, 
ІО interfaces, cassettes and disks, software standards and so on, into the night. If the spe- 
cial interest group you want is not organized when you get there, we'll do our best to help 
you get one started! 


Xe National Club Congress 


Is a national personal computing association needed? If it is, what does it do, how does it 
do it, and who does it? To find out what's happening—pro and con—club reps from across 
the nation will gather to exchange ideas and discuss issues related to club activities and pro- 
grams. Make certain your club sends an official delegate who can speak for you and vote 
vis-a-vis a national organization, establishment of national hardware/software standards, 
a national program library and interchange, educational seminars, meetings, ad infinitum. 


1977 NATIONAL COMPUTER CONFERENCE 
Dallas Convention Center * June 13-16 


8080 Programming Notes 


Paul Krystosek 
57 N Lincoin 
Lombard IL 60148 


John McCarty 
5412 M Arrow Dr 
Peoria IL 64614 


line 
number label 
1 
2 
3 
4 DONE 


With a couple of exceptions the 8080 
microprocessor instruction set primarily 
aperales on eight bils at a time. But with 
some imagination several 16 bit operations 
can be performed by using these exceptions. 
The basic technique is to use the HL register 
pair as an accumulator rather than as an 
address and index register. The simplest 16 
bit extension is just a different name for the 
DAD H instruction. The effect of this 
operation can be stated in three ways: 


А Add the HL register pair to itself. 
B Multiply the Hl. register pair by 
two. (We might rename it M2HL.) 


mnemonic commentary 

DAD Н HL:-HL*HL; 

JMC DONE go to DONE if carry i$ zero; 
IN X H HL:=HL+1; 

EQU * first line af routine DONE; 


Listing Р Performing a 16 bit rotate left using the HL register pair, The 
DAD H instruction will shift the 16 bil number 1 bit to the left and deler- 
mine the value for the overflow flag. If the overflow Flug is set, then the HL 
register pair is incremented by 1. 


line 
number label 


1 
2 LOOP 


n 
n+] 
n+? 
nt3 


Listing 2: An example of setting up a 76 bit counter using the BC register 


mnemonic commentary 
LXI6,0 BC:-0: 
EQU * 
[main body of loop] 
INX B ВС:=ВС+1; 
LXI H,—1000 loop to stop at 1000; 
DAD В HL:=HL+8C; 
ANC LOOP go ta LOOP if carry is zera; 


pair. In this example, a loop will go through 1000 iterations. 
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C  Shifi the HL register pair left one 
bit position. (We might rename il 
ASLHL for “arithmetic shift left 
ни.) 


These three statements are logically equiva- 
lent. To multiply by greater powers of two 
just repeat the operation the required num- 
ber of times. 

So far the DAD H instruction has been 
referred to as an arithmetic shift rather than 
a rotate. The carry bit is set as in a rotate, 
but it does not affect the iow order bit. To 
set up a 16 bit rotate, increment the HL 
register pair after the shift if the carry bit is 
set, as shown in listing 1. 

16 bit addition is of course done by 
using the DAD B or DAD D instructions 
which exist in he 8080. In such cases, one 
number 1o be added is first loaded into the 
HL register pair, and then the other number 
is loaded into the BC or DE register pair and 
added to the HL register pair. A common 
use for this instruction is in index address 
calculation, A special use for this instruction 
is in looping and comparing. When setting up 
à loop using a counter which will have a 
value greater than decimal 256, а multiple 
precision increment operation using two 
single independent registers can be used. 
Note that since the INX instruction does not 
affect any status bits, it cannot be used by 
itseif as a 16 bit loop control function. 

Another approach is shown in listing 2, 
The -1000 on line nti will be stored as a 
two's complement number hexadecimal 
FCI8. When adding anything less than dec- 
imal 1000 in statement n+2 а carry will not 
result. Statements n+], n*2, and n+3 could 
be thought of as "compare the HL register 
pair to the BC register pair and jump if the 


BC register pair is less then the HL register 
pair,” 

ЇЕ a compare high, low or equal is needed, 
the procedure. could be extended as in 
listing 3. A disadvantage of this technique is 
that [t requires the HL register pair to be 
loaded with the two's complement of the 
lurgel number, IL is probably caster and 
cerlainly lakes less execution time il we load 
the іма% complement of a constant during 
assembly instead of a variable calculated 
during execution. 

Another modification af the loop rou- 
tine, shown in listing 4, can be used when 
processing or scanning conseculive memory 


locations where the end of the loop is 
determined by ші address rather. than a 
counter, An example of this is in outputting 
to 4 port from ane address то another, as 
would be done when wriling a block ot data 
to tape, disk, another machine, or whatever, 

The (- ADR2) on line 7 may look con- 
Fusing; it is just the two's complement of the 
Address in question. While i would be slow 
to hand assemble such a statement, a good 
assembler will do the calculation For you. To 
have variable slart and end addresses the 
two's complement would have 10 be cal- 
culated by subtracting ADR2 from zero, or 
by a binary complement operation an the 16 


line 
number label mnemonic commentary 
1 LXI H,—1000 HL:-(—10001; 
2 DADB HL:=HL+8C; 
3 JNC LOW go to LOW if BC register pair [ess than 1000; 
4 MOV AH 
5 ORAL test if HL register pair equals zero; 
8 Jz EQUAL 
7 HIGH EQU ' beginning of routine if BC register pair greater 
than 1000; 
m EQUAL EQU * beginning of routine if BC register pair equals 1000, 
п LOW EOU - beginning of routine if BC register pair less 
than 1000; 
line 
number label mnemonic commentary 
1 LXI B, ADRI BC:=ADR1; 
2 СОР IN CTL 
3 ANI STATUS loop waiting for data ready for output; 
4 JNZ LOOP 
5 LDAX B A:=BC; 
6 OUT DATA output data; 
7 LXI H,—ADR2 HL:-I—ADR2); 
8 DAD B HL:-HL*BC; 
9 INX B BC:-BC41; 
10 JNC LOOP go to LOOP if address in BC register pair lass 
than ADR2; 
n ADH!1 EQU М starting address; 
n*1 DS define storage агеа; 
n+? ADRZ ЕОЏ " ending address; 
n+3 CTL EQU 2 equate CTL Lo 2; 
п+4 БАТА EQU CTL+1 equate DATA to CTL+1; 
n+5 STATUS EQU ВОН equate STATUS to bit pattern 19 be compared 
fram input port; 
line 
number label mnemonic commentary 
1 Lxi6,-1 BC:-i-1); 
2 LX! Н,1000 НІ.:-1000; 
3 LOOP DADB HL:=HL+8C; 
4 JNC DONE go to DONE if carry equals zero; 
m ЈМР LOOP goto LOOP; 
п DONE ЕСЫ * start of routine where the loop exits to when done; 
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Listing 3: This routine is 
ап extension of the testing 
used by the routine of 
Jisting 2. Here, the goal is 
to pick one of three 
branch possibilities: tess 
than, equal to, or greater 
than. This routine is used 
to test register pair BC's 
relationship ta the integer 
constant 1000 using 
DADH with HL as a 16 
bit accumulator, 


Listing 4: This routine is 
basically the same as [ist- 
ing 2 in determining whet 
to exit the loop. The main 
difference is that gn ud- 
dress is being used instead 
of an incremental or decre- 
mental counter, This pi- 
ticular = routine outputs 
data from address ADR? 
to address A DR2. 


Listing 5: Here is a loop 
with а 16 bit counter 
which, instead of adding 
and comparing two num- 
bers ta find when to exit, 
decrements ihe joop 
counter and checks to see 
when ff goes past vera io 
negative one, 


A Note About “EQU” 

Throughout the listings of this article the mnemonic EQU has been used 
extensively, The EQU, equate, statement is an assembler instruction or 
"pseudooperation" rather than a machine instruction. Pseudooperations аге 
common assembler features which tell the assembler something about your 
program or the assembly process but do not necessarily generate machine cade. 
The asterisk (*) or dollar sign 15) {depending on the assembler that is used} 
indicates "this address," For example: 


1! LOOP EQU * 


n) JMP LOOP 


The effect of statement 1 15 to equate the address of the next instruction with 
the label LOOP, The value of the address is then stored іп the assembler's symboal 
table, This may seem like a trivial thing to do; but if you wanted to use your text 
editor program to add an instruction at the beginning of the loop as a program 
patch it can just be put there. Whereas if the label was on the first instruction that 
line would have to he changed as well as the new line being inserted. {Of course if 
your text editor is capable of arbitrary insertions this is not a major pain tj 

Another use of the equate pseudooperation is the following: 


1] СТІ ЕСІ) 2 
2) DATA EQU CTL+1 


The effect of this would be that whenever CTL is encountered it is replaced by 
the value 2. Statement 2 would equate DATA ro 3 wherever it is used. The real 
usefulness of equates is in their ease of change at the assembly language level. If 
the IO port address is changed, only the equate for CTL would have to be 
changed to make ihe change throughaut the program for both CTL and DATA 
the next time it is assembted. Table lengths can be handled with a similar ease as 
shawn in the listing below, !n this way, if the length of the table is changed, the 
change will be made throughout the program the next time it is assembled, 
providing of course that TLEN is used consistently. 

Another handy fact is that if you have used two different spellings for the 
same label or variable, one can be equated to the other rather than changing them 


all to one. 


line 


number label mnemonic 
1 TEL DW 'BA' 
2 DW 'CD' | 
3 DW ‘FE’ 
4 DW ‘HG’ 
5 TLEN EQU *- TBL 


bits followed by a 16 bit increment 
operation. 

Yet another application of the double 
add instruction with Iwo complement 
arithmetic is in decrementing a register pair 
with an indication of passing zero, Phe two's 
complement of the number -1 is all 1 bits 
regardless. of how many bits are in the 
number. The only number which can be 
added to —1 without causing a carry is vero, 
Adding —1 to à number will decrement thal 
number by one and ser the carry flag unless 
the number was zero. Using these Facts a 
loop can be set up as in listing 5, 

When using this technique, the decrement 
and check if zero are done al the beginning 
of the loop as in languages like PL/I rather 
than at the end of the loop as in FORTRAN. 
The reason for this is that we find out when 
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commentary 
define character strings; [misc data far 
demonstration] 


equates TLEN to the current acdress — 
beginning address; 


ihe loop goes from zero to —T rather than 
when it is zero. A disadvantage to this 
technique is that it ties up a register pair 10 
hold the --1 value. 

The techniques illustrated here are just a 
few examples of what one can come up with 
by using a little imagination and looking 
very closely at exactly what each instruction 
does. They are not the тоз general tech- 
niques as far as usefulness іп many situa- 
lions, but used in the right place they can 
save a few bytes or microseconds. If nothing 
else, [hese notes have shown ways to use 
insiructions that may not be immediately 
obvious. m 


REFERENCE 


Intel Corporation: inte! 8080 Microcomputer 
Systems Users Manual, September 1975. 


Неге аге 10 reasons why 
you should subscribe to 


CREATIVE COMPUTING 
today. 


Creative Computing will help you 
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Creative Computing will provide 
hours of mind-expanding enter- 
tainment, even if you don't have a 
computer. 

Creative Computing carries Mor 12 pages of games 
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peed a Computer or calcultaler [Er stye scm ifii 
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Creative Computing gives you 
things to actually do with a com- 
puter. 
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The price is right — only $21 for 3 
years. 


Thal same $21 will buy you a paw of Star Trek walkie 
lalkies ых direct dialed 10 minute calls belween 
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18 issues ol Creative Computing each containing 
over 85 pages of solid editorial material pincluding 
advertising over 100 pages рег issuer. Count ine 
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eal 
ourselt in... 


~ Atlantic City, N.J. 
August 27th-28th 


What its all about! 


Software Development 
Micro Computers 
Hardware Development 
Disc Memories 
Computer Comparisons 
Interfacing 

Program Implementation 
l AMSAT 
Special group rates for- clubs and | Computerized Music 


organizations traveling fron ghe West Video Terminals 
Coast and Mid-America contact; . . 
7 Seas Travel Kit Construction 
17220 5. Norwalk Blvd. , Printers 
Cerritos CA 90701 SS 
Dawn Corrigan 7 Computer Games 
213-924-8383 et , Digital Tapes 


e Seminars and Technical talks by leading electronic equipment manufacturers 
* Major Exhibits from all over the country 

e Demonstrations in many areas including Home and Personal Computing 

e Door Prizes, Free Literature and Free Mementos 

è All this plus Sun and Surf - Fun and Excitement - Relaxation and Leisure 


Ө, Personal 


Н Write for FREE TRIP-KIT to PERSONAL COMPUTING 77, 
Д 4 Computing Rt 1, Box 242, Mays Landing, New Jersey 08330 
77 Consumer Trade Fair 


EXHIBITION BOOTHS STILL AVAILABLE - CALL (609) 653-1188 


New kid 
on the 


block! 


But watch out 
he means 
business 


PERSONAL 


COMPUTING EXPO 
COMES TO NEW YORK FOR BIG BUSINESS 


It's a brand new show in the world’s biggest economic center 
specifically for manufacturers and buyers who are into personal 
computing. For the first time, this booming field will have a New 
York Coliseum showcase in the major population center in the 
east. It is planned as the largest public show of its type in the world 
that will attract enthusiastic buyers from a multi-state area. 


WHY NEW YORK? 


New York is the economic nerve center of the world. It also is 
the world’s communications focal point, the one place that will put 
personal computing in a significant spotlight. New York is sur- 
rounded in depth by people who work in the computer field, by 
computer learning centers, universities, personal computing 
clubs, and thousands of others whose lives are affected by 
computers. 

From this vast potential, Personal Computing Expo will draw 
the hard-core hobbyist, the interested student, and, because of a 
highly-publicized program of introductory seminars, those who 
are attracted and fascinated by computing but have not had expo- 
sure to the ways and means of becoming personally involved. 


SHOW MANAGEMENT 


Personal Computing Ехро is being produced Бу Н.А. Bruno & 
Associates, Inc., a firm in the exposition and promotion fields 
since 1923. Highly skilled in the production and promotion of 
consumer and trade shows, the company currently promotes the 
American Energy Expo, the National Boat Show, Auto Expo/ 
New York. Promotion assistance also is currently rendered to the 
National Computer Conference and the Triennial IFIPS Congress 
in Toronto. 

The show producer has promoted successful shows in the New 
York Coliseum every year since the building opened in 1957. 
Staff personnel are thoroughly familiar with the building, its 
services, management and labor. 


EXCITING SEMINARS FROM “BYTE” 
MAGAZINE 


Personal Computing Expo is endorsed by “Byte” magazine, 
whose staff is developing an exciting series of seminars and 
lectures for the exposition. 

Visitors to the show will be able to attend these meetings free of 
charge. They will hear from lecturers such as Louis E. Frenzel 
and Carl L. Holder. More importantly, visitors will be able to 
attend meetings aimed at their proficiency levels, from beginner 
through intermediate and advanced personal computing. 


FOR DETAILED INFORMATION CONTACT: 


RALPH IANUZZI, Show Manager 
H.A. BRUNO & ASSOCIATES, INC. 
78 E. 56th Street 

New York, N. Y. 10022 

(212) 753-4920 


rye B ur Endorsed by BYTE Magazine 


OCTOBER 28, 29, 30, 1977 


PCE PERSONAL COMPUTING EXPO * NEW YORK COLISEUM 


Technical 


А Quadratic Hash Table 


The following algorithm assures that 
the table length is a power of 2, the table 
words were initialized to VIRGIN, and 
MASK has a value equal to the table length 
minus 1. 

. Set DEL 100. 

. Set | to hash code of KEY. 

. LET Isi, AND.MASK (е9: AND I 
with MASK}. 

‚ IF TABLE (H=VIRGIN then до ta 
MOTFOUND. {Note that ТАВ ЕП!) 
refers to the contents of location 
TABLE#H, 

. it TABLE(QISKEY then до to 


Forum 


Improving Quadratic Rehash 
"Making Hash With Tables" by Terry 


Dollhoff /BYTE, January 1977, page 18] isa 
good introduction ta hash tables, Hosvever, 
quadratic methods for collision avoidance do 
not have to be complicated or suffer from 
“half table search." If the Lable length is a 
power of 2 and the quadralic increment is 3 
as In the following simple and Tast algorithm, 
then none of the table will be excluded from 


FOUND. 

. Let DËL=iDEL+3 AND. MASK, 

. If DEL=0 then go to FULL. (Note 
that DEL gets back to О only after 
the whole table has been searched.} 

. Let (l2 E DEL).AND.MASK. 

9. Go to step 4. 
On return to the user’s program via the 
NOTFOUND, or FOUND exits, the index, !, 


will point to the spot for a new table entry 
er the found entry respectively, The FULL 
return means the KEY was not found and 
that the table is full, Note that the value 
VIRGIN may not equal any possible value 


SN 


the search, 

| have been using this scheme since about 
1970 but have never seen it reported in the 
literature. Your readers may write to me 
for a copy of the proof that it works. E 


of vital interest to all microcomputer enthusiasts: 


“Build Your Own Computer” 


Saturday, May 14, 1977, at the Institution of Electrical Engineers, 


John F Herbstar 
Herbster Scientific 
3233 Mangum Rd, 100 
Houston TX 77092 
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Savoy Place, London WC2, England. (10:00 a.m. - 5:00 p.m.) 


The following specialists will speak on a wide range of 
microcomputer related subjects: 


Conference Chalrman: Dr. Chris Evans, Psycholo- Dr. Martin Healey of University College, Cardiff, 
ist and computer scientist, author and radio/TV Wales, will give an introductory tutorial outlinin 
Broadcaster, А specialist in the application of microe- terminology and digital electronics followed by a talk 

lectronic theory te the human environment, Dr. Evans’ on how te build your own computar, 


topic will be in the areo of forecasting the social and Guy Kewney, computer correspondent for 
human impact of microcomputers in the home. Electronles Weekly, is a keen hobbyist who will 
Keynote Speaker: Manfred Paschke, Publisher of discuss various kits. 

BYTE Magazine. His subject, "Personal Computers in 
the United States", will cover computer programming. 
machine language, and the hardware aspect os it 
relates to personal computer enthusiasts. 


Other speakers: Richard Monkhouse 
Jon Pringle - John McNulty 


For full details, including hotel reservations, contact: 

Roger Barnes, Online Conferences Ltd. 

Cleveland Road, Uxbridge, UB8 2DD 
England 

Phone: (895) 39262 


Conference attendance fee: 
£ 8-in advance 


£ 9- at door 


` 
5 h, 
КҮТТІ" 


Veer ee 


(£ 
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Keep Track of Real Time Now 


(What Other Kind of Time is There?) 


TED, POB 4122, Madison WI 53711, 
has announced this little real time clock 
accessory for your personal computer, a 
small board with a National Semicon- 
ducior ММ5318М clock chip, interface 
drivers and a trimmable crystal oscilla- 
tor. The board requires 4 parallel input 
lines and 3 parallel output lines (TTL 
campatible) and power supplies of +5 V 
and +12 V. Using pushbultons, you can 
sel ihe lime and forget about И, es- 
pecially if you use a baltery backup to 
keep the oscillator and clock chip run- 
ning through power failures, 


Cambian Patch Cords... and Things 


Cambion, 445 Concord Av, Cam- 
bridge MA 02138, has sent us a flier on 
whal will probably be a most useful test 
and prototyping gadget for those who 
use wirewrap sockets. The product is a 
set of different length patch cords which 
have female connectors at each end, for 
sliding over wirewrap posts which are 
0.025 inch (0.064 cm) square. These are 
ideal for experimental last minute 
patches in complicated wirewrap panels, 
and will also prove useful for permanent 
jumpered options which can be quickly 
changed, They can only be used for 
single link jumpers, since no provision 
has been made for multiple terminal 
buses. They are part of the Cambion XQ 
line of packaged parts for retail sale, a 
line which computer stores should find a 
good drawing card, The list price for a 
typical package of five jumpers with 2, 4 
or 6 inch (5, 10 or 15cm) lengths is 
$8.15. Other lengths and assortment 
packages are also available. For more 
information on this and other products 
in the XQ line, write to Cambion and ask 
for XQ productis pamphlet and the latest 
price lisi. The XQ line ranges from 
precut and stripped wirewrap wire 
($5.58 per 100 3 inch [7.5 cm] lengths) 
to manual wirewrap tool ($3.50) to 
electronic terminals, to an experi- 


This clock is sold assembled and 
tested, and comes with a manual and 
interface connector. The cost is 539,95 
plus $.75 postage. When you hook il up 
to а single 8 bit PIA parallel port [or 
equivalent) you'll be able то keep track 
of the time of day far household auto- 
m4tion, use it as 4 timer in game 
applications, or even implement such 
exotic software as a personal events 
calendar with automatic reminders. = 


menier's thermoelectric module 


($19.95) which acts as a solid state heat 
pump which can be used to cool every- 
thing from beverages or transistors 
depending on how you apply 11. 


А New Desk Top Video Computer 


Robert Boyer, who is starting a firm 
called Computer Data Systems of 
Newark DE, sends this picture of a new 
product they plan to market in the near 
future. The specifications according Lo 
the press release accompanying this pic- 
ture include: 


в 9inch high resolution monitor 

* 63 key ASCII encoded keyboard 

* video display board providing 
16 lines of 32 characters 

* [O0 A power supply 

е 8080 processor with ROM ор- 
erating system, real time clock, 
cassette interface 

е Altair compatible bus with 10 
sockets 

* Commercial CRT cabinet with 
smoke grey screen and cooling 
fan. 


The press release describes this prod- 


SWTP 6800 OWNERS-WE HAVE A CASSETTE 1/0 FOR YOU! 


The СІ5-30+ allows you to record and playback data using an 
ordinary cassette recorder at 30, 60 or 120 Bytes/Sec.! No Hassle! 
Your terminal connects to the CIS-30* which plugs into either the қ ` 


Control (MP-C) or Serial (MP-S) Interface of your SWTP 6800 


* 
"utr 


РЕМ 


Computer. Тһе CIS-30+ uses the self clocking ‘Kansas City’/Biphase 
Standard. The CIS-30* is the FASTEST, MOST RELIABLE CAS- 


SETTE І/О you can buy for your SWTP 6800 Computer. Kit — $69.95* 
Assembled — $89.95* 
{manual included) 


* plus 5% f/shipping 


Шы. 
BANKAMERICARD 
БОИ 


TEXAS RESIDENTS ADD 5% SALES TAX 


PerCom has a Cassette 1/O for your computer! 
Call or Write for complete specifications 


PerCom Data Co. 
Р.О. Box 40598 » Garland, Texas 75042 + (214) 276-1968 


PerCom - ‘peripherals for personal computing’ 


143 


uct as “Тһе Versatile CRT," which will 
be available in kit form at $995.95 plus 
shipping. Availability is projected for 
early 1977, For more information, con- 
tact Robert Boyer at Computer Data 
Systems, English Village Apts, Atram 
Hall #3, Newark DE 1971 1.m 


Why Is This Fellow Smiling? 


Because he's Pete Roberts, owner of 
Computer Kits Inc, the MITS distribu- 
torship in Berkeley CA,and he's cele- 
brang the start of his second year in 
business according to the press releasc 
accompanying this picture, He's doing 
well enough to be contemplating the 
opening of three additional stores in the 
San Francisco Bay Area to complement 
his present store in Berkeley at 1044 
University Ava 


A Southwest Technical Products 
Coverup, Revealed .. , 


Parsee Electronics is now marketing 
an enclosure kit for the SWTPC CT-1024 
Terminal Sysiem. A two enclosure de- 
sign is used to give the terminal suitable 
protection while retaining the flexibility 
of a movable keyboard for the user. The 
two cases are formed from strong, re- 
silient ABS plastic and are "color coordi- 
nated” to blend in with ihe SWTPC 
6800 computer system. The keyboard 


BYTE’S FOREIGN SUBSCRIPTIONS 


enclosure has the cutout and mounting 
pads for the KBD-5 keyboard and a fully 
enclosed bottom, The main case features 
mounting pads for the CT-1024 main 
board, the GT-61 graphics board, the 
AC-30 cassette interface board and reom 
for their power supplies. The kit includes 
mounting hardware lor all circuit boards, 
a heatsink for the power supplies and 
rubber feet for both enclosures, For 
more information contact Parsec at РОВ 
A82327, San Diego CA 92138,ш 


BYTE has more foreign readers than ever before. The magazine has almost doubled in weight, and is expected to 
increase further. Also, postal rates have gone up. In view of these increases we need to raise our foreign subscription 
rates effective May 1, 1977: 


CANADA and MEXICO: For one, two, or three year subscriptions, add $5.50 per year to the US subscription 
rates. 

WESTERN EUROPE: For a one year subscription only, add $13 to the US subscription rate (total $25). The 
magazines will be shipped by air. Present subscribers in western Europe who wish to convert their subscription 
to air delivery, please contact the publisher, 

OTHER FOREIGN COUNTRIES: For a one year subscription only, add $13 to the US subscription rate (total 
$25). The magazines will be shipped by surface mail from selected distribution centers in the US or abroad. 


For additional air rates, please inquire. 


We hope that our new distribution routes will expedite the delivery of BYTE. Please let us know of any excessive delays 
in the delivery of your issue. Thank you. 


BYTE Subscriptions 
PO Box 361 

Arlington MA 02174 
U S A (617) 646-4329 


Please remit subscriptions 


іп U.S. funds. Thank you. 


144 


Solution and Comments to “Ап 8080 Bug in the Stack,” April 1977 BYTE, page 161: 


A programmer's reaction is to first check 
out SVREG and GTREG to see if the stack 
is being used improperly or to see if the 
PUSHs and POPs somehow disturb the order 
of saving and restoring registers. This is a 
good exercise in the use of the 8080 stack 
instructions, but reveals nothing. 

Aimost instinctively, the next trial fix is 
to change the code to 


SUBRX: CALL SVREG SAVE ALL 


CALL 
RET 


J 


GTREG ;RESTORE ALL AND RETURN 


Blabberwacky: Answer to Bar Code Puzzle 


Here is the answer to the bar code puzzle 
posed on page 130 of the March 1977 issue 
of BYTE. We'll have a report on the contest 
winner prepared in time for the July issue, 
after the deadline of March 31 has passed. 
As this note is written, we have received 
word of two promising designs for readers, 
one prepared by an associate of Chuck 
Adams at Texas A&M University, and 
another prepared by Fred Merkowitz, who 
wrote an article on the subject of signal 
processing circuits in the December 1976 
BYTE /page 77]. 


‘Twas brilliant and the slimy toads 
Did go and gander in the wave: 
All misty were the bluish groves. 
And the mole runs outraged. 


“Beware the Blabberwack, my son! 

The words that bite, the barbs that catch! 
Beware the mynah bird, and shun 

The frivolous Bendersnitch!” 


He took his vicious words in hand: 
Long time the slanderous foe he sought 
So remained he by the tilting tree, 

And stood awhile in thought. 


And, as in malign thought he stood, 

The Blabberwack, with eyes of flame, 
Came whistling through the stately wood, 
And bluffed as it came! 


One, two!, One, two! And through and through 
The vicious blade went crushing-crash! 

He left it dead, and with its head 

He went galloping back. 


Now, the two subroutines perform cor- 
rectly, but il is not clear why until the pro- 
grammer really digs into the stack manipula- 
tions. When enough digging is done, it finally 
turns out that GTREG expects a return 
address al the top of the stack, but there is 
none if JMP GTREG is used. Instead, the 
top of the stack contains the saved contents 
of double register D,E and the desired return 
address is actually buried down in the stack 
and will not be availabie until the stack 
pointer is incremented 8 times (by 4 POPs), 

One could also fix GTREG so that it is 
always entered with a JMP (and never a 
CALL), bul the way it was originally coded, 
GTREG must always be entered with a 
CALL. 


“And hast thou slain the Blabberwack? 
Come to my arms, my bouncing boy! 
O fabulous day! Hoorah! Hooray!” 
He chortled in his joy. 


‘Twas brilliant and the slimy toads 
Did go and gander in the wave: 
All misty were the bluish groves. 
And the mole runs outraged.m 


"We may have the surplus 


electronics 
you need!" 


Terminal/Keyboard 
With Schematics 
$250.00 


eCRT Terminals 
eAssemblies 


*Peripherals 
e Components 


Keyboards $40,00 to 560.00 
(ASCII Encoded) 


Tape Drives $800.00 


Equipment Cabinets 545.00 to $60.00 


(19" With Fan) 
Send for a free catalog or call 


Bill Blaney, toll free 800 258-1036 
in NH 603-885-3705 


Come to our showroom 


WORLUWIDE ELECTRONICS, Inc. 


10 Flagstone Drive, Hudson, New Hampshire 03051 
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Book Reviews 


Content Addressable Parallel Processors by 
Caxton C Foster, Van Nostrand Reinhold, 
New York, 1976, 233 pages, $11.95. 


Do you know anybody named Frank? 

— Oh, sure, Frank Smith, you know, ... 

— Stop. How did you know? Let's try a 
few models: 

1. Consider everybody you know, stop- 
ping when you hit Frank. 

2. Perform a binary search on your 
acquaintances, whom you keep in mind, 
sorted by first name: perhaps you hit Nancy, 
then George, then David, Fred, Frank. 

3. Mentally compute a hash address on 
"Frank," plucking him from a linked colli- 
sion overflow list in an average of 1.37 
probes. 

If you're a computer, that's how you 
know, or by some similar method, whether 
you're looking for names, syntactic tokens, 
transaction numbers, or whatever; that is, 
you do unless you are a CAPP (see title). 

| had heard of and talked about parallel 
processing but had always thought before in 
terms of multipie processors locked into 
some sophisticated intercommunication 
scheme requiring finicky timed programming 
with all the trimmings. The main revelation 
in Foster is the simplicity with which true 
content addressability and parallel operation 
may be obtained. My main trouble, if 1 can 
call it that, is that although the concepts and 
lechniques have been around for 20 years 
(see the preface), CAPPs remain obscure and 
not in general use. 

Take an ordinary word of memory; add a 
bit to the end; add a couple of gates to each 
bit of the word to turn on and off the new 
bit by comparing the present values of the 
bits to the information on some data bus. 
Furthermore, connect the new bit back inta 
the write enable circuitry, so it can control 
the writing into that word, Now throw away 
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Editor's Note: А home- 
brew content addressable 
parallel processor design 
would make an excellent 
experimental topic for an 
article or two (or n), and 
tutorials on the subject 
would provide excellent 
materials for BYTE. 


the address circuitry; you don't need it any 
more. Your word can now be addressed by 
its contents. 

To find Frank in your table, put him on 
the data bus in the proper field of the word 
and activate the compare lines. Bingo! One 
instruction table search. (CAPPs tend to 
have long words for obvious reasons.) 

Select your favorite algorithm. Replace 
the branches with instructions that select the 
proper words in memory, and in the time it 
takes to perform each step in sequence, you 
can execute the algorithm on every word of 
memory simultaneously. That’s what the 
parallel processing part of the name means. 

If you are busy laughing at all the holes in 
this architecture and explanation, read the 
book; | gave only the most cursory of 
explanations. The CAPP as hardware has, il 
seems to me, the same advantages that APL 
has as a language: the ability to perform in 
single operations what would otherwise be 
machine time consuming loops, or program- 
mer time consuming complex algorithms or 
klugey hacks. 

Just to get in some actual criticism, 
finished chapter 8, on STARAN (the only 
commercially available CAPP), still waiting 
for the other shoe to drop. It seemed to 
contain all details and no gestalt descriptions 
of the machine instructions but no sample 
programs (exception: the add fields instruc- 
Поп” inner loop), nothing about who has 
the things, what they do with them, etc. 
This is just carping, however; the book is in 
general well written and contains material of 
interest оп every level from hardware 
through analysis of algorithms to expositions 
on applications. | recommend you buy, beg, 
borrow or steal the volume and devour it at 
your earliest opportunity. 


J Storrs Hali 
16 Easton Av 
New Brunswick NJ 089018 


PERSONAL 
MINICOMPUTER 
SYSTEMS. 


32 K CPU, 
'Two CRT's, 
And Two 
Floppy Disk 
Drives With 
262 K Bytes 
Each. 


For Details: 
ABBOTT COMPUTER CO. 
57 Gregory Street 
Marblehead, MA 01945 
617-631-8903 


Spring into Season 
with a BYTE T-shirt 


8080 Interactive DEBUG 


NOW AVAILABLE: А real-time pro- 
am debugger for all 8080 processors. 
Debug your code in one-tenth the time 
it takes by hand. This is not a simulator 

but a real-time programming aid that 
until now was only available on mini & 


macro computers, And it FITS IN 5K! 


FEATURES : 


*Six I/O modes -Mnemonic, single & 

double byte numeric, ascii, or dis— 
laced mnemonic & numeric. 

*Four user-defined breakpoints. 

*Relocatable to anywhere in memory. 

*User-controlled number base—binary, 
octal, hex; any radix from 2 to 36. 

*Commands for displaying & modify- 
_ing all registers—including PSW & SP. 


B "Search command with masking. 


*Block memory move & fill. 

*On-line Шен: арген, eval’, 

*Displacement register for examing 
relocatable code. 


DEBUG 8080 To Order: 


(1) Specify: CUTS cassette 

or Paper Tape 

or Manual Alone+ 

or Descriptive brochure $ 1 
(2) Your hardware: Altair, Imsai, Sol,... 
(3) Send to: 


.O.Box 2298 
Berkeley, CA 94702 


Trefundable on purchase of program 


NOW HEAR THIS!! 


ALPHA DIGITAL SYSTEMS 
SELLS IMSAI KITS AND TOTAL IN 
TEGRATED SYSTEMS — ASS IMBLED 
CHECKED-OUT, AND WARRANTED AT KIT 
PRICES 

TYPICALSYSTEM 
* IMSAI #080 Computer 
* 22 Slot Mother Board 
* All Connectors 
“KRAM 
* MIO 
* dCable A 
* 1 Cable M 
* Assembled System Total 


56% 


138 
195 
ы 
12 
$1281 


ALPHA I 
SPECIAL DOS SYSTEM DEAL поиде 

* IMSAI 8080 Computer 
“% l Mother Bd. with Conn 
* 16 K RAM ¢4 4K Boards: 
* 90 К Disk twith Controller! 
* DECwriter typewriter 30 cps 
* DOS-BASIC Software 

Assembled System Total $3995 

(Less DECwriteri $2495 


Select any kit or system of kits from the IMSAI 
price list, order [rom us and receive the 
assembled unit for the same price. If you don't 
have a price list, drop us a line and we wiit send 
you one. Terms: Cash with Order - Prices in- 
clude freight. ( NC. Residents Add 4% Sales Tar ) 


How can ALPHA DIGITAL SYSTEMS do ail 
this” [ts simple. ALPHA DIGITAL WANTS TO 
BE YOUR COMPUTER COMPANY 


ALPHA DIGITAL SYSTEMS 
ADS RT. 4 BOX 171A 
BOONE, N.C. 28607 
(704) 264-7946 


At last! No more wardrobe crises! BYTE T-shirts are here! Now you 


have the perfect garb for computer club meetings, Altair Conven- 


tions, playing Shooting Stars and computer chess. {A pair of 


trousers from your own closet is suggested as an addition to the 
BYTE T-shirt. BITS can't do everything for you.) 


BYTE T-shirts are of top quality 100% cotton or cotton-polyester, 
The original design, by artist Judy Lee Rehling, is silk screened in 
red on white shirts with blue trim on collars and sleeves, or on blue 


heather shirts. 


The $5.50 price includes postage and handling. 


In unusual cases, processing may exceed 30 days. 


70 Main St. 


Peterborough NH 03458 


Please send me - extralarge —W blue heather 
— —large — —white with blue trim and 
JL... medium red letters 
small T-shirts @ $5.50 each (includes 


h li 
Total enclosed $ postage and handling) 


Bill MasterCharge No. Exp. Date 

Bill BankAmericard Мо... Ss Exp. Date 

Name. 

Address 
City Se Zip 


Signature 
All orders must be prepaid 
Prices shown are subject to change without notice, 


Ask BYTE 


CAN | CONVERT PROGRAMS? 


| am 13 years old and ту dad recently 
purchased a KIM-] microprocessor. 1 have 
seen a lol of BASIC programs and | wish to 
know if there is any way to convert these 
programs lo assembly language or, say, MOS 
l'echnology machine code. 


Kevin Schnitzius 
308 Stockley St 
Rehoboth Beach DE 19971 


Yes, there ts. H involves sitting down 
with the program, figuring out what it does, 
then doing ihe sume things using the ma 
thine or азетһіу language, In many tases, 
the BASIC version of o program will tuke ир 
much more memory than tts machine lan- 
guage equivalent, but even so for numerous 
games vou Tl wont to have о fair umount of 
memory imn the system, The conversion could 
be compiled automatically on а large ma. 
thine with un appropriate trunslator program 
if it were available, but you Tl probably have 
to do it the hard wav by hand. в 


The Great 


International 


SYSTEMS INFORMATION NEEDED 


We need help, more specifically, an 
education! We presently own a PDP-8-E, with 
20 K, dual DEC tapes and four Teletypes. 
We need to find a source of clearly written 
directions or information that will allow us 
to do the following without hiring a 
specialist: 


1. Choose the right modems which will 
allow us to move a Teletype around 
the school and use the school's 2 digit 
phones (or any phone system). 

2. Hook up the modems correctly. 

3. Decide whether we can interface an 
inexpensive floppy disk to the system, 
how to do it, and what parameters and 
ramifications we must face. 

4. Decide whether we can interface other 
inexpensive peripherals shown in 
BYTE Lo our system. 

S. Write handlers for peripherals. 


There seems to be log much expense in- 
volved ii we go through DEC. We have the 


лу 
È 
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Math On Keys 


Book 


From Texas Instruments 


Do you need a numerical algorithm for calculating exchange 
rates in a hotel оп a foreign trip? Or figuring those 
mysterious “points” when facing the sanctimonious charisma 
of а banker at mortgage arrangement time? This book is à 
compendium of simple explanations and step by step 
procedures for accomplishing numerical solutions to 
numerous commonly encountered situations in daily life. 
Each entry is characterized by a statement of the problem, 
including the elements of theory required, and the keystrokes 
needed to solve the problem on an algebraic entry calculator. 
This is an invaluable sourcebook of information for the 
person who is inclined to manipulate numbers. $4.95, plus 35 


cents postage, 


Send now to: 

BITS, Inc. 

70 Main Street 
Peterborough N H 03458 


Master Charge and 
BankAmericard Welcome. 


Please allow six weeks for delivery. 


programming ability and the mechanical 
ability, but it ends there. 

We would appreciate any help you could 
give иэ. Thanks for your cooperation. 


Richard A Brown 

Instructional Computing Director 
Minnechaug Regional High School 
621 Main St 

Wilbraham MA 01095 


Would any reader be able to help out 
Richard in his quest for information? Some- 
one with familiarity with DEC equipment 
und intercom style telephone systems would 
be best qualified. 


LINEAR EQUATIONS 


In my business | use a commercial time- 
sharing system 10 solve a system of 1000 
nonlinear simultaneous order 36 difference 
equations (bur with an average of only ten 
lerms in each equation), This requires aboul 
30 seconds in a core memory of only 600 K 
bytes. Since reading your magazine | have 
wondered whether this problem could be 
solved with any of the larger home-sized 
computers, say 64K bytes core, some 
floppy disks and cassettes, allowing as 
much as 24 hours continuous running for 
the job. Would you have any idea whether 
this is possible, assuming all the software 
were available? (1 believe this would require 
a kind of software not yet marketed for 
microcompulers, something similar to the 
virtual memory Limesharing system monitors 
which keep most of a job's data on high- 
speed disks while feeding portions of it 
into core and back to disk many times in 
the course of the run.) 


George Lyons 
280 Henderson St 
Jersey City NJ 07302 


Yes, it sounds possible, provided you 
always treat subsets of the big erray at any 
given time. However, you must note that 
several large computer operating systems 
features may have to be explicitly coded in 
your BASIC application program on the 
typical small computer. The problem will be 
quite solvable given a computer with an 
extended BASIC interpreter and a floppy 
disk for intermediate storage. Where you 
used a 600 K region of memory for large 
агггау storage in the larqe system case, іп 
the smoll system case you incorporate 
explicit calls to the disk operating system 
to roll duta in and out of memory buffers as 
needed when referencing subsets of the array. 
The question of how long it will take de- 
pends upon your programming strategy, 
the churacteristics of the flouting point 
package in ihe BASIC interpreter, and the 
design of the floppy disk interface. (Does 
it use interrupts and DMA, or does it require 
dedication of the processor to IO manage- 
ment during 10?) 


Authors Take Note: Zechniques of handling 
such large arrays in BASIC with dish fucilities 
would make ап excellent topic for several 
articles. m 


To Dean Blondefield: 


| read in the January issuc of BYTE in 
the "Ask SYTE” column that you are inter- 


ested in books about robots, 1 just finished 
reading a book entitled Bu/d Your Own 
Working Robot by David L Heiserman,pub- 
lished by Tab hooks (Blue Ridge Summit 
РА 1721-4). Although | was able to gei the 
copy | reag from the local library, il appears 
thal the book can be urdered directly Irom 
the publisher, The price an the book was 
55.95. [fts also available from BITS. ] 

This is a “how io" book complete with 
detailed schematics and parts fists. Each 
chapter is 4 single project which adds an- 
other feature tu an ever growing robot. The 
Fin reject, which the author dubs 
BUSTER Hl, can. Iollow а predetermined 
path laid aut with masking tape or "wander"! 
abo “exploring” the environment, M also 
has an override "hunger" сопор which 
Cales ji Lo sech aul its "nest" where it will 
stay until ils batteries are recharged, Once H 
has "lec itsert" it will resume exploring. 

Please note that | have not said anything 
about sight, hearing, arms, legs of humanoid 
characteristics. Thal is not what is meant by 
"robot in this book. Whal is meant. is a 
device which consists of complex digital 
logic (all the circuits are TTL) controlling a 
simple machine. However, all ihe basic bea 
iure» ad any robot are embodied. "Sel" 
control, "self" protection, ao abiliby lo sense 
the environment, and even a primitive "cry" 
of "panic" or "hunger" are "programmed" 
imo BUSTER's circuits The underlying 
Principles of солио and feedback ate 
ihoughtlully applied, The book appears to 
be а first, And as such it is ап excellent 


We need experienced people with mini or micro pro- 
gramming experience. You must have experience in 
either assembly, fortran or basic plus. Experience with 
RSX-11, RSTS or an other realtime operating system 
a definite plus (Decnet or Arpanet). 

Up to S19 К 


APPLICATIONS PROGRAMMERS 


COBOL in an ЭЕМ OS or DOS environment will open 
the door to this prestigious firm in greater Boston. 
Four day werk week and tremendous benefits are part 
of this outstanding opportunity. 

Upto 518 К 


SYSTEMS PROGRAMMERS (Large Scale) 


Experience in cammunications, sysgens, OS internals 
on IBM 370 or РОР 10's are best. Challenging oppor- 
tunities exist from Massachusetts to California. 


Call or send resume to: Up to 519 К 


digital arts group 


neering & Software Personnel Consultants 
Nine Bedford Sireet 
Burlington, Massachusells 01803 
i617) 273-2780 


book Our staff wilt also be available for consultation Monday 
2 and Wednesday evenings until B p.m. 


n _ 


COMPUTERFEST 


The Second Annual Midwestern Regional Computer Conference 


* Major Attractions * 


Flea Market 

Seminars 
Manufacturers’ exhibits 
Technical Sessions 


Court Hotel, Cleveland Ohio June 10, 11, 12 


For Additional Information: 


Gary Coleman 

Midwestern Affiliation of Computer Clubs 
PO Box 83 

Cleveland ОН 44141 


P.s. To make life easier we are chartering 


а jel to Dallas the next weekend. 
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(Е SALES. ЕХЕСЛІГІУЕ OFFICES А WAREHOUSE Onc word of reservation: l did find 
АЛАН RONICS ирот indusirial Park / Aupart and Central Hwys, P М А 

VEIS- RESCO ELECTRONI Tee nue s idi T frequent minor errors in the diagrams (un- 
224 s aum a (275) 925-8600 » (609] 662-4000 labeled or mislabeled parts and a few blank 


entries in some tables), but these errors were 


MAIL ORDER SOURCE FOR MOTOROLA MPU PARTS 


PLASTIC MPU FAMILY PARTS 

MC6800P 8 Bit MPU 21.95 
MC6B20P PIA 10.00 
MC6850P ACIA 12.00 
MC6852P SSDA 17.00 
MC6860P Modem 15.00 
MC6810AP 128 x 8 RAM 5.00 
MC6880P Data Bus Extender 3.60 
MC6828P Priority Interrupt Controller 9.60 
MC6885P Address Bus Extender 1.95 


MEK6800D2 Microcomputer Design Kit 235.00 
Machine language programs can be entered thru the 
system Keyboard or via a built in Audio Cassette 
“Kansas City" interface system. Hexidecmil LED 
displays are provided for monitoring data and address 
information 

MEC68MIN2 Minibug 2 ROM 75.00 

MEC68MIN21 Minibug 2 Listing 25.00 

Check our January Ad for additional MPU System Parts 


DATA BOOKS 
Linear 3.30 
McMos 2.75 


Semicondutor Selector 2.20 
Bipolar Dlgital Logic Guide 2.20 


MPU LITERATURE 

Programming Manual 10.00 
Applications Manual 25.00 
System Design Data 2.20 
Exorciser User Guide 5.50 
Data Sheets .50 ea. 


$10.00 minimum order, $2.00 postage & handling 5% 
Tax NJ residents. Delivery: stock lo 4 wks, Money 
Order or Cashiers Check only. 


TIRED OF THE PARTS ORDERING PROBLEM. 
COME TO RESCO FOR YOUR M6800 MPU SYSTEM. 


all correctable by the reader. 


Terry E Weymouth 
4702 Beau Bien Ln E 
Lisle IL 605328 


ALLEGED MORAL VOID? HARDLY 


After settling down and reading the 
January 1977 “Ask BYTE" column 
[page 140], | found myself a bit dis- 
mayed. As a graduate electrical engineer- 
ing student, | found your remarks to be 
accurate and succinct. Basically, I’m 
concerned about the glaring lack of 
ethical considerations on Blondefield’s 
and your part. 

It has been an unfortunate engineer- 
ing tradition to say, “If it can be done, 
let's do it." No questions asked. The big 
question in engineering (and robotism 
and artificial intelligence in particular) is 
usually ignored: "Should we build this?” 
or "Should computers be given these 
tasks?" in the case of robots, one should 
ask what fields of human endeavor 
would the artificial intelligence of the 
robot be applied to. Would the robot 
which is mopping the floor also listen to 
your problems? (Many people hope so.) 
The idea here is nol to come up with an 
engineering answer, but Lo ask which of 


the possible applications would be detri- 
mental to man. In my opinion, many of 
the future applications of computers, as 
envisioned by engineers, are unethical, 


2 1 STA RT T AT = H 0 М E For instance, Blondefield's naive robot 
C 0 M PU T E R B U S i N E S S E S А: icu deo seems to be the tip of 


in the shoestring, start-at-home Computers are. being бакен ер 


applications left and right withaut an 
[I] à 2 
mputer business handbook ounce of thought about their adverse 


n 


CONSULTING @PROGRAMMING @SOFTWARE PACKAGES SCOM impact on society, Examples are "a 
FREELANCE WRITING &SEMINARS @TAPE/DISC CLEANING computer in every home," community 
FIELD SERVICE @SYSTEMS HOUSES @LEASING @SUPPLIES information centers, and computer 


PUBLISHING €TIME BROKERS @HARDWARE DISTRIBUTORS 
SALES AGENCIES e HEADHUNTING TEMPORARY SERVICES 
USED COMPUTERS @FINDER'S FEES @SCRAP SUPPLIES & 
COMPONENTS ФЕОР PRODUCTS AND SERVICES FOR HOME 


psychiatríc counseling. The application 
of computers affects our view of the 
world and our fellow man. Their ulti- 
mate usage may turn out to be quite an 
insult. А person who says "1 want 
mogn!ighting, going fuil-tine, robots” should look a little deeper and 
iras | image building, revenue bullding, face the humanistic and ethical 
еки bidding, contracts, marketing, arguments. 

e edges ism and much more. Robert Garner 

o career planning tool like It 


ever published. Order yours right 1795 Stanford Av 
now and if you're not completely Menlo Park CA 94025 


satisfied, return ft within thirty 
days for a full immediate refund. Unethical? 


gesrniNG 
THE BH Phus 
BIART-AT HOME 


- hundreds of Ideas on 


Detrimental? By what 
standard do you make your evaluations? 
By any truly human stendard of vatue, 
computers and robots are highly de- 
DAT ASEAF С H 730 WAUKEGAN ROAD + SUITE 108 sirable technology: the former for their 

е ізеті DEERFIELD, ILLINOIS 60015 automation of mental drudgery, the lat- 
ter for their automation of physical 
drudgery. Human beings are the measure 
of morality, not the current state of 
Name/Company social interaction and technology — 
Bddirwes which can always be improved. A view 
of morality which precludes improve- 
еке / —— — ——————————— ment in the quality of life of human 
Песһеск Enclosed[]Bankamericard[ ИМавсегсһагде beings is a monster which should have 

# been left in the dark ages, m 


ringbound @113 pp. 6512.00 


Rush copies of "The Shoestring Start-At-Home 


Computer Businesses Handbook" right away. 
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ТНЕ 
COMPUTER CORNER 


Lower Hudson Valley 
Southern Connecticut 


ФІМ5А! 8080 
*POLY-88 

* Teletype supplies 

* Full line of magazines 


* Processor Tech 

* Computer Book Service 
* Magnetic tapes & disks 

* Brain Games & Puzzles 


THE COMPUTER CORNER 


PHOENIX 
Bits & Bytes 


COMPUTER SHOP 


6819-C N. 21st Ave. 
Phoenix, Az. 85015 
(602) 242-2507 


®VECTOR-1 2-80 Computers 
* EPA 6800 Computers 

* ACT-1 Terminals 

* Full line of magazines & books. 
6 7-80 for Vector/Altair/IMSAI 
* Tarbell cassette board 

* Sanyo 9'' monitors 

* EPROM burner boards 

*8K RAM 

*16K RAM 

* Video boards 16 X 64 


COMPUTALKER 


2112! 


SYNINESIZEN 


5-100 BUS 


CSA 1 2l 
| SYNTHESIS-BY-RULE 
SOFTWARE 
4 
SPEAK "KAAMPYUTAOLKER" 


White Plains Mall PACKAGES — SPECIAL LOW PRICES 


200 Hamilton Avenue 
White Plains, М.Ү, 10601 


MODEL CT-1 SYNTHESIZER 395.00 
CSR1 SOFTWARE SYSTEM 35.00 


* Z.80 with EPROM & 17K RAM is DEMONSTRATION CASSETTE 2.95 


Tel: (914) 949-DATA 


Hours: 
10—6 Daily & Saturday 
10—9 Thursday 


YOU'VE SEEN THIS PRINTER 
AT TWICE THE PRICE... 


NOW ONLY $296.00* 
NEW! NOT USED! COMPLETE! 


EXPANDOR PRINTER 
* Operates at 10 CPS 
* Prints 80 positions wide — 10 CPI 
* Pin feed platen included , 
* 8 Bit parallel interface included 
* 64 Character ASCII code set 
P.S. It's compatible with the 
PortaCom.) 
Cover optional at $29.50 
* Pa. residents add 6% sales tax 
CHECK...MONEY ORDER...BANK 
AMERICARD...MASTERCHARGE 


EXPANDOR INCORPORATED 
Dept. 111, 612 Beatty Road, 
Monroeville, Pa. 15146 
Telephone: (412) 373-0300 


only $999 (kits) 


Ж 6800 with 8K RAM а! 1/0 


completely assembled $1199 


ЫС Affordable С 


CH EAEAN C7 


7338 Baltimore Ave, Suite 200 
Coltege Park, Maryland 20740 
JOINT VENTURE 


GROUP OEM BUYS 


IMSAI made its Er assembled umts {5% OFF LIST 
TEC.8900-SS-UF, 16 pw T" Tcrof? ! 


hardware тып Bi de bulfi 


tertupts & sockets LL 
TEC-9900-32K B 22% bytes memory 

TEC-9900 PP power supply LS 

SPHERE bits h assente 4 10% OFF LIST 


CROMEMCO iets br Z 11 OFF LIST 
SANYO Ту Метис» 10% OFF LIST 
TOL ZPU & 716r 10% OFF LIST 
SEALS Hh that backup Mimer 10% OFF LIST 
PERSCI Dual toppy Eonetiaent controller H2 H1 & 

шл» $1395.00 
SHUGART MINI +1 DPPY 5350 00 


AMD FACTORY PAME TESTED tor MIL STD BAM 
9802 bons $190 9102500 
р —$198 9102400 
$5400  Z8BOPFIG 
.$15.00 1702A EPROM 
$1700 B080A i06 L 
$10.00 808051 
— $250 8224 Clock Ge 
— $5.50 8216/26 Dr wer 0 | 
#9 


—$59.00 


АОМЗҚ. (HT h apes sane $925 Пі! $825 00 
AXIOM £0 coi, А0 сіз ЖОЛ 
teo asa m “и i 10% OFF LIST 
Nat Мыне» н Га 

MSI цу fb 

оптум moser 

FE seni О modi m r 5 

ASTRAL 2000+ 103, OFF LIST 


CALF RESIDENTS ADD Б", SALES TAK 


WRITE FOR INFORMATIVE LITERATURE 


COMPUTALKER CONSULTANTS 
P.O. BOX 1951, DEPT. B, 
SANTA MONICA, CA 90406 


circle reader number 140 


LONG ISLAND: 
first: 9% "теа 


OPEN 


Tues. - Fri. 
11109 
Sat. 
10 to 5 „е at? 


We have 
IMSAI 8080 SOL 
Byt-8 Processor Tech 
SWTP MP68 Interfaces 
CROMEMCO . Memory Expansion 
TDL Lear Siegler 
Poly-88 Floppies 

Cassetts Dec Writers 


KITS and ASSEMBLED 


BYTE SHOP EAST, INC. 

27-21 Hempstead Turnpike 

Levittown, Long Island N. Y. 

(516) 731-8116 

Two Blocks East of Wantagh Pkwy. 


® 
COMPUTER MART 


A NEW YEAR, A NEW LOGO, A NEW STORE ! ! 


Last year we opened the first computer store on the 
East Coast. This year we move out of the Hobby 
Store and into our new Real Systems Showroom and 
Store. The largest display of up-and-running com- 
puter equipment, The same friendly help and advice. 
Plus-all the bits and pieces you can’t find elsewhere! 
Plain and Fancy Software too! 

IMSAI, PROCESSOR TECHNOLOGY, SOUTH 
WEST TECHNICAL PRODUCTS, DIGITAL GROUP, 
OSI, VECTOR GRAPHICS, ALPHA MICRO TECH- 
NOLOGY, MSI, CROMEMCO, COMPUCOLOR, 
POLYMORPHIC SYSTEMS, SOROC TERMINALS, 
SEALS, TARBELL, MORROW, TDL, NORTH 
STAR, QUAY, APPLE, OLIVER, SMOKE SIGNAL, 
MULLEN, GBC MONITORS, O.K. MACH. CONT. 
SPEC. VECTOR, E&L INST. and- COMPUTER 
MART PRODUCTS. More Coming! ! 

Stan Veit -Storekeeper. 

COMPUTER MART OF NEW YORK INC. 

118 MADISON AVE. (ENTER ON 30th ST.) 
212-686-7923 


An extraordinary 2k memory board 
for your Altair-bussed computer 


Qn-board 1702A PROM programmer 


Space for 1792 bytes of read-only memory (seven 
1702A EPROM!s) 


256 bytes of RAM 


Supplied with one 1702A, pre-programmed with 
Stand-alone programming software — no sense 
switches are used 


Supplied with programming power supply 


РНАММЕН" own on-board clock makes it compatible 
with almost any Altair-bussed system, 


All read and write sequences are generated via an 
on-board micro-programmed state machine, thus 
eliminating al! one-shots. 


Send me —— PRAMMER kits @ $189 ea, (Calif, residents 
please add sales tax.) BankAmericard & Master Charge О.К. 


Name 
Address 


Zip 


Call (408) 296-8188 or write to: 


XYBEK * P.O.Box 4925 е Stanford, CA 94305 
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BYTES Виз. 


Photo 1: The NECS meeting began 
with Dave Day, president, attending 
to formalities (minimal) then intro- 
ducing the various speakers. 


Unbelievable, but It Worked. .. 


Demonstration of the Klugehora 
at an NECS meeting. . . 


Notes by C Helmers 


| promised Dave Day (newly elected 
president of NECS) that i'd provide a 
neat electronic music demonstration at 
an NECS meeting January 12 1977, to 


Photo 2: Gary Sawyer of Motorola gave an inform- 
ative taik about the new Motorola eviauetion 
bourd style computer, which comes in kit form 
with a new version of their monitor programs, 
a Kansas City standard tape interface, and the re- 
mote control interactive paddle shawn. It features 
compatibility with larger Motorola development 
systems, and the ability to expand memory 
through buffers (not supplied, but wired in via 
the PC runs). A prototyping area is also present 
on the card. 


be illustrated using my new multichannel 
orchestral synthesizer which has only 
now begun to arrive at my lab. But when 
time for the meeting began approach- 
ing, Н became apparent that the new 
synthesizer was not quite going to be 
ready. What could 1 do? 

Well, two weeks before the event, 
after having finished the 1200 bps audio 
interface described in April BYTE, | 
decided to go all out and prepare a 
kluge. The result was the ‘‘Klugehorn," 
a single channel music synthesizer 
peripheral outpul device which was 
successfully demonstrated at the meeting 
on January 12 1977 when a hastily 
constructed bul quite functional music 
interpreter program played the stored 
score of most of Scott Joplin’s excellent 
and well known rag, the "Entertainer." 
(| stopped hand encoding the music 
in the middle ol the last part of the piece 
at 4:30 AM on the morning of the 
meeting, so completion was put off 
until after the demo.) 

At about 3:30 in the afternoon on 
the day of the meeting, | went home 
from the office with my assistants 
Dan Pagan and Scott Morrow to take 
the computer apart, put it in boxes, 
pack the documentation, and head for 
Burlington МА and the MITRE Cor- 
poration cafeteria where meetings are 
held. Taking one's processor and system 
apart for such purposes is a traumatic 
experience, Any one of an unknowable 
number of bugs could incubate and 
come to life, interfering with the success- 
ful reconstruction of a working system, 
Unbelievably, in complete violation of 
Murphy's law, the system went back 
together at the MITRE cafetería, plugged 
into the wall, and worked withoul 
major hitches, (А false read on the tape 
interface was attributed later to tem- 
perature sensitivities, since during the 


trip to the club meeting it was 0° 


Fahrenheit and there was ample oppor- 
tunity for the tape drive and media 


ASSEMBLED 
AND TESTED 


Photo 3: Will the stupid progrum loud? 


to be cooled into its nonoperable range.] 

Music is an excellent application 
of the microprocessor, and even given 
the limitations of my quick and ad hoc 
design for a synthesizer, the full range 
of intelligent real time control was 
demonstrated. The Klugehorn synthe- 
sizer peripheral uses a read only memory 
controlled divide chain (rom high fre- 
quencies, with 9 bit precision in its 
approximation to the well tempered 
scale. (A 4 bit code addresses the read 
only memory and yields the appropriate 
one of 12 equally tempered notes 
of an octave.) This divider output then 
enters a series of octave dividers selected 
by a 3 bit code. The resulting pitch is 
then fed to the shift clock of a 40 bit 
by 6 bit static shift register, via control 
logic which also allows the shift register 
to be loaded by a parallel PIA output 
port of my computer, The six bits out 
of the shift register are fed to a 6 bit 
МС1406 wavefarm DAC which uses a 
variable reference voltage created by an 
8 bit MC1408 envelope DAC directly 
connected 10 another 8 bit PIA port. 
The analog processing logic of opera- 
tional amplifiers is used to create an AC 
signal at the output which has an RMS 
amplitude set by the envelope and a 
waveform stored in the shift register. 
Timing of changes in the envelope ampli- 
tude are handled by an interrupt driven 
algorithm їп the processor, which re- 
sponds to the 4800 Hz clock | nor- 
mally use for my tape cassette inter- 
lace. А music interpreter of about 
500 bytes in length drives the system, 
The only major hitch with this par- 
ticular design as demonstrated was a 
jack of digitally controlled filters to 
eliminate the high frequency harmonics 
of the square edges which result fram 
the step functions used for the wave- 
form and envelopes, The result is a very 


Photo 5: Explaining how the Klugehorn works, 
о short tutorial on last minute breudbourding 
and its results. 


MODULE 


ж HH HM ж 


Software-controllable reverse video characters. 


МММ 4024 Microprocessor VipEo 


Sixteen 64-character lines, upper/lower case 128 character font. 


Full read and write capability for both cursor position and character code. 
Interfaces to any microprocessor: 8080, 6800, 65072, etc. 


Scrolling, line/character insert/delete, etc. easily done with software. 


THE SOPHISTICATED VIDEO MODULE 


Riverside 


ELECTRONIC DESIGN INC. 
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Write or call for complete literature. 


1700 NIAGARA STREET 
BUFFALO, М.Ү, 14207 


716 


FOR THE ADVANCED EXPERIMENTER 


B75-7070 


Why Wait? 


= eee oe 
жәкі NG мақ ж-қ 


ы--з т € 


The Tarbell Cassette Interface 
Plugs directly into your IMSAI or ALTAIR* 


Fastest transfer rate: 187 (standard) to 540 
bytes/second 


Extremely Reliable — Phase encoded (self- 
clocking) 


4 Extra Status Lines, 4 Extra Control Lines 
37-page manual included 
Device Code Selectable by DIP-switch 


Capable of Generating Kansas City tapes 
also 


No modification required on audio cassette 
recorder 


Complete kit $120, Assembled $175, Manual 


$4 
TARBELL ELECTRONICS 


20620 S. Leapwood Ave., Suite P, Carson, Ca. 90746 
(213) 538-4251 
California residents please add 6% sales lax 
“ALTAIR is a trademark/tradename of MITS, INC. 


systems sorrware R 1/689 


RT/689 is mask-programmed on a 6830 ROM that 
replaces the Mikbug* ROM in your SWTPC 6800, 
Motorola Evaluation Module, etc. It is a powerful real 
time, multiprogramming operating system with many 
versatile system functions. RT/68^ can support up to 16 
concurrent programs at 8 príority levels. 


MICROWARE has improved the Mikbug* functions, 
added four more (Dump, Exec, Sys, Bkpt) and made tape 
load and punch program-usable. RT/68* is designed so 
programs that use Mikbug* I/O don't require changes. 


POWERFUL REAL TIME EXECUTIVE 

100% SOFTWARE AND HARDWARE COMPATIBLE 
IMPROVED CONSOLE MONITOR 

EXPANDED PROGRAM DEBUGGING FEATURES 
SUPPORTS AUDIO CASSETTE 1/О 


COMPREHENSIVE MANUAL INCLUDES SOURCE 
LISTING 


€ IMMEDIATE DELIVERY 
ORDER RT68MR $45.00 ppd. 


THE MICROWARE CORPOR ATION 
PO. BOX 954. Des Moines,lowa 50304 


Write or use reader service card for free brochure. 
Phone Orders (515) 279-9856 

BankAmericard and Mastercharge give all info on card. 
Mikbug* is a trademark of Motorola, Inc. 


flexible synthesis system which can 
change timbre in several ways: by 
changing waveforms directly, by chang- 
ing envelope contours, and by changing 
the rate at which envelope contours 
are evolved, More on this later if and 
when | ever gel around lo writing an 
article in BYTE on the subject. (As 
i write this, a real time music inter- 
preter for the Klugehorn has already 
been completed; it handles two proc- 
esses, allows waveform or envelope 
definitions, simple arithmetic timbre 
modifications, subroutines and other 
goodies.)m 


A Note on Omega 


BYTE readers who are building their 
own version of the Mini-O Omega re- 
ceiver system /described by Rulph Bur- 
hans, February 1977 BYTE, page 62; 
March 1977, page 70, and by Richard 
Safter, Apri! 1977, page 100] may be 
interested in joining the International 
Omega Association which publishes 
newsletters and sponsors an annual con- 
ference for exchange of information 
among users and hardware-soltware 
builders. This year's conference is ex- 
pected to include а user workshop and 
probably will be held this summer on the 
East Coast. Write for information Lo: 
IOA, РОВ 2324, 1720 EADS Si, Arling- 
ton VA 22202. Membership in the IGA 
is open to anyone interested in Omega 
and VLF navigation problems for an 
annual fee of $10. 

Another organization of interest 10 
navigator types is: The Institute of 
Navigation, Suite 832, І5Іһ 51 NW, 
Washington DC 20005.The ION publishes 
a quarterly journal of ihe Institute of 
Navigation ( ON) on all types of naviga- 
tional subects including Omega, 
Loran-C, Satellites, Aircraft, Geodesics, 
eic, Membership dues lor the JON are 
$15 a year which include a subscriplion 
to Navigation. Several annual con- 
ferences are held each year, 


Ralph Burhans 
EE Dept, Ohio University 
Athens OH 45701 


Learn About and Take Home a Micro 


Wintek has announced the Spring 
schedule for their workshop, “Hands оп 
Microprocessar Short Course with Free 
Take Home Microcomputer.’’ Attendees 
receive a microcomputer to use al the 
workshop and take home when they 
leave. The take home computer has a 
6800, programmable memory, parallel 
ІО, serial IO, and read only memory 
with Fantom-ll (which supports single 
step, break points, etc.) and is fully 
expandable to 65 К. Course schedule is 
May 10-12, Lafayette IN; May 24-26, 
Cleveland/Akron OH; June 7-9, Syracuse 
NY; and June 21-23, Hackensack NJ. 
Tuition is $495. Wintek Corp, 902 N 9th 
St, Lafayette |М 47964, (317) 
742-6802. 


Continued from page 9 


products to date based on a "typical" $42 
per 1024 installed bytes. At the bottom of 
the table is an estimate of the total size of 
the personal computing retail sales to date 
which is between 39.5 million and 58.3 
million using a conservative estimate of 
mainframe and peripherals cost. While we 
(ie: computer enthusiasts and manufacturers 
who serve them) are not yet as big as the 
auto industry, we've certainly made a re- 
spectable start for the first 21 months of the 
industry's existence (counting the introduc- 
Поп of the Altair as the origin in time, 
through the survey point of October 1976). 
This industry is still expanding as more and 
more people enter the market both as 


| expect Lo perform additional surveys for 
BYTE in the future, since intellectual and 
business curiosity demand it; we'll see how 
the field evolves in the future, and document 
it through this form of statistical measure. 
But this is enough for now. Copies of the 
Electro paper are available through the IEEE 
for those who want more detailed informa- 
tion and and discussion of the survey, This 
survey was probably the first published 
which has any direct basis in the actual 
demographics of personal computers, since 
its target group comprises the largest known 
set of such enthusiasts, w 


Table 4: Interest in hobby or home applications. 


customers and as suppliers. Application Using Intend Serious Rank 

Some miscellaneous but interesting re- бақылана Бра Wie "05 | 
sults from the survey include сезрогрвз: KO Interactive баудың games 4 | : : . 3 18.4% 53.3% 71.7% 2 
questions like "Оо you have experience with ОН i сыы a ote saree A 6.8% 64.7% 71.5% 3 
the assembly or machine language of Real time control tas in household 
machine X?", or "What is your experience ашотайоп.!............... on 59% 55% 4 
with high level languages?". Table 2 sorts ee an oe ўт Ве io рім vs — : 
out the answers to the question of specific Computer design ......... 222. 12% 42% 54% 7 
processor familiarity based on the total 1448 Educational, excluding games... . . . 9.9% 42.3% 52.2% 8 
respondents, and lable 3 sorts out the Text processing... ..... circe 8,5% 42.3% 51.8% 9 
answers to the question of familiarity with Nen COMPUTER ODEYs «sione ER 35% 43% w 
various high level languages. Serious: Intend + Using 

A final result which will be of interest to 
readers is the nature of interest in specific 
application goals for small machines. Table 4 Table 5: Interest in professional and business applications. 
shows the results, with rankings. Not sur- 
prisingly, the predominant interest was in Application Using Intend Serious Rank 
software development. Why isn’t this ” Mathematical or data analysis... . . . 27% 34% 6196 1 
surprise? Two reasons come to mind, First is Simulation op modais 2. у ‚„..... 18% 33% 48% 2 
that software is intrinsically fun and chal- Professional database .......... 13% 34% 47% 3 
lenging for its own sake {read Joseph Text processing o.e 00. eee ewe 12% 30% 42% 4 
Weizenbaum's comments on the compulsive As part of а communications 

Арыы к SEN е. а ала rm REY асаа 11% 29% 40% 5 

programmer, dn, extreme situdtioñtof adäle- дорда... 8% 31% 39% 6 
tion, in his book Computer Power. and Scheduling, різппіпе........... 6% 27% 33% ? 
Human Reason). The second reason is that Inventory control... lees 696 26% 32% 8 
software development is a characteristic of Mailing lists ,............... 6% 23% 29% 9 


any activity which uses the computer. 


Serious: Intend + Using 


Practical Microcomputer Programming: The Intel 8080 


Here is a comprehensive source of programming by W J Weller, A V Shatzel, and H Y Nice 
information for the present or prospective user of the 8080 
microcomputer, an architecture which appears in the MITS 
Altair, 8800, Processor Technology SOL, IMSA! 8080, 
Polymorphics POLY-88, and other popular microcomputer 
system products, 

After several preliminary chapters, the authors get down to 
practica! details with topics such as moving data, binary 
arithmetic operations, multiplication and division, use of the 
stack pointer, subroutines, arrays and tables, conversions, 
decimal arithmetic, various IO options, real time clocks and 
interrupt driven processes, and debugging techniques. Most 
examples are given in symbolic assembly form, with 
occasional listings of assembled code using a Computer 
Automation software development system, 

This 306 page hardcover book is well worth its $21.95 
price and should be in every 8080 or 2-80 user's library. 


Send now to: 


BANKAMERICARD. 


BITS, Inc. 
70 Main St. 
Peterborough NH 03458 


Master Charge and 


BankAmericard Welcome 


WTEL 8080 


t te но 
vapaa ed 


All orders must be prepaid 


wwe 
AN BIMATERT. 
wr nick 


Price shown is subject to change withaut notice. 


In unusual cases, processing may exceed 30 days. 
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PO BOX 6314 


16 K STATIC RAM 


For ALTAIR / IMSAI/ POLY 88 


$459 KIT 


ASSEMBLED $529 


USES 4K STATIC RAMS - NO REFRESH 
VERY LOW POWER - LESS THAN 1 AMP 
280 FAST - 200ns ACCESS TIME 
PROVISION FOR BATTERY BACKUP 

LOW PROFILE SOCKETS FOR ALL CHIPS 
EACH 4K ADDRESSABLE TO ANY 4K SLOT 
HAHDWARE/SOFTWARE MEMORY PROTECT 
FOR EACH 4K 

SPECIAL PAGING OPTION ALLOWS UP TO 
1 MEGABYTE ADDRESSABLE MEMORY 
LOW COST 


5 BOARDS — 5% 
10 OR MORE — 10% 
DEALER INQUIRIES INVITED 


OMNI SYSTEMS INC. 
P.O. BOX 7536, UNIV. STATION 
PROVO, UTAH 84602 


READER SERVICE NO. 198 


MORE POWER TO 
YOUR ALTAIR* 


12 AMPS @ 8v. (nominal) 
2 AMPS @ + 16у. 


At any line voltage from: 


90 to 140 volts. 


Installs easily inside any Altair* 8800 or 
8800a. 


Over voltage and over current protected, 


Conservatively designed and specified. 


only $90.00 


postpaid in the U.S.A. 
California residents add 
$5.40 sales tax. 


PARASITIC ENGINEERING 
ALBANY CA 94706 


*Altairis a trademark of MITS Inc. 


BANKAMERICARO 
fne Ж. 
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Glubssad © 


Newsletters 


Conducted by 
Peter Тғауізапа 


Utah Computer Association Show 


The Utah Computer Association will hald 
an informational show on Saturday, April 
30, 1-5 PM at the Fashion Place Shopping 
Mali, Salt Lake City UT. There is no 
admission charge and there will be no selfing. 
The purpose of the show is dissemination of 
information on personal computing. Club 
members will be bringing their own systems 
for discussion and display. For more 
information са! Ernie Dixon, (801) 
467-9100, between 6 and 9 PM. 


Homebrew Computer Club — 
Mountain View CA 


Over the past several months we've fea- 
lured computer groups which appear 10 be 
outstanding: New England Computer 
Sociely, Denver Amateur Computer Society 
and San Diego Computer Society, to name 
but a few. If one can judge a club by its 
newsletter, he/she would easily conclude 
that Homebrew is às its name implies, à 
unique and innovative club on ihe vanguard 
of the computer hobbyist field. Most of the 
articles are thoughtful, technically accurate 
and wrillen with consideration for the 
human as well as the technical side when 
appropriate. 

If you're in the market for a new idea or 
lwo, investigate the Homebrew cassette 
library or subscribe to their newsletter and 
lake advantage of the programs they feature 
every month. In any case, the Homebrew 
Computer Club is worth finding out about. 
Write Homebrew Computer Club, POB 626, 
Mountain View CA 94042. 


Wisconsin Area Computer Society 


In looking Lhrough the Homebrew News- 
letter, we came across word of the Wisconsin 
Area Computer Society. According to 
Homebrew they've been holding meetings 
[аг the past 12 months and boast à member- 
ship of over 80 people, They're in the 
process of setting up a software library using 
paper Lapes and cassette Lapes. A newsletter 
is also available. For more information write 


the microcomputer 


an introduction to 
reality 


now in canada: 


imsai 
processor 
cromemco 
tdl 


and more 


The Computer Place 
186 Queen St. W 
Toronto M5V 171 
416—598-0260 


Focus Scientific 
160 Elgin St. 
Ottawa K2P 2C4 
613—236-7767 


COMPUTER MART 
of 
New Hampshire 


Dealers for 


IMSAI 
Technical Design Labs 
The Digital Group 


Open Monday Thru Sat. 
10:00—5:30 
Thurs. 'til 9:00 


170 Main St. 
Nashua NH 03060 
(603) 883-2386 


ANNOUNCING 


SUFFOLK COUNTY'S 


NEW COMPUTER STORE 


System Demonstrations, Soft- 
ware, Peripherals, Periodicals & 
Service For Hobby, Business & 
Educational Applications 


THE COMPUTER SHOPPE 
444 Middle Country Rd. 
Middle Island, М.Ү, 11953 
(516) 732-4446 
1.6 miles east of Rt. 112 


Z-80 
COMPUTER 


SYSTEM with 7-80 Processor 
Cabinet and 5-100 Р/С Backplane 
Controls & Power Supplies, Manuals 
—Memory, 1/0 options 


ки $299. 


ALTAIR/IMSAI/POLY/VECTOR 
Systems & S-100 Modules 


7-80 Processor Board $149. 
8080/6800 CPU Board 130. 
8080A CPU & RAM/PROM 210. 


8-100 Memory Modules 
4/8/16/64K RAM from 99, 
2/4/8/16K PROM from 90. 


1K RAM/2K PROM prov. 95. 
I-0/Communications Mod. 85. 
Video Display/KBD Module 180. 
3M Cartridge & Interface 290. 
Floppy Disc & Interface 599. 


COMPUTER SYSTEMS 


(313) 779-8700 
26401 Harper Ave. 
St. Clair Shores, Mich. 48081 


ECL 5 


gait Tet 


ЕЗІ ge 


ШЕТ AA ewm 


AT LAST 


Universal cassette interface with 
latched input port for keyboard or 
other use, switch-selectable from 
600 to over 12,000 baud, digital 
comparator—no adjustments, level 
and sync lights, user-selectable 
sync character, relay controls op- 
tional for 2 recorders. Hardware 
detection of input level allows 
software search for files. Altair, 
IMSAI, Kansas-City, Tarbell com- 
patible, Manual $4.50, kit $135 
Assembled $175 optional relays, 
$16, COD $1.50 Mastercharge/ 
Bankamericard 


DAJEN Electronics 
7214 Springleaf Ct. 
Citrus Heights, Ca. 95610 
(916) 723-1050 


WHEN YOU NEED 


— оңо 
эб БИС 


SPECIFY: NOKORODE 
“рс.” SOLDER 


LET OUR REPUTATION GIVE YOU THAT 


EXTRA MARGIN OF 
SAFET Y. 


AT FINE ELECTRONICS STORES EVERYWHERE 


мес. 6 


. BY: "E 
M. W, DUNTON COMPANY n 
391 KINSLEY AVE. — BOX 6205 
PROVIDENCE, Н, 1, 02940 ма ыча 
€ — 33. 3000 nan 


MULLEN COMPUTER BOARDS 


BOX 6214, HAYWARD, CA 94545 


8 fast reed relays respond to an 8 bit word: Feed 
the relay associated with its bit a "1" and it closes, give it 
о "0" and it opens. Also, 8 opto-isolators accept an 8 bit 
word from the outside world and send it to your com- 
puter for handshaking or further control purposes. 

Especially suited for model railroad, burglar alarm, 
audio switching, ham radio, music synthesizer, and auto- 
mated display applications, this board goes wherever 
you need a general purpose 1/0 switching gizmo 

We're proud of the design work and quality put into 
this applications-oriented peripheral; and with it, you 
can take care of that 1/0 gap in your system 

Available in kit form only. California mail orders: 
add state tax 


ATIBLE € AVAILABLE BY М 


Confused About 
Printers? 


goo IVSWI/UIVITV 


MPI HAS YOUR ANSWER! 


TTY REPLACEMENT? THE SSP-40 55 7 5 
The SSP-40 contains its Own microprocessor lor easy connection 
fo your serial port 


LOW COST BUSINESS SYSTEM? THE MP-40 54 2 5 


The MP-40.connects to your parallel port for ASC11 data transfer 


MINIMUM COSTFORHOBBYIST? ... THEKP-40KIT 5 1 7 9 
The КР-40 KIT contains mechanism and minimum electronics for 
connection to your parallel port 


All о! our 40 series printers use the same reliable 5x7 impact dot matrix mechanism with 
up 10 40 columns per line on ordinary paper with a print speed af 75 IInes/minulte 


MASTER CHARGE WELCOME • UTAH RESIDENTS ADD 5% SALES TAX 
a SEND FOR FREE LITERATURE 
m | MICROPROCESSOR SYSTEMS АМ0 PERIPHERALS 


P.D. BOX 22101/SALT LAKE CITY/UT. 84122 
(801) 566-0201 
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Ў „ОЙ ASK AT YOUR COMPUTER STORE 


Don Stevens, chairman, Wisconsin Area 
Computer Society, POB 159, Sheboygan 
Fails WI 53085, 


Concord NH Computer Society 


Good news for hobbyists in central New 
Hampshire: А computer group is being 
formed: the Concord NH Computer Society. 
For details, contact Bob Vogal, 9 Ridge- 
wood Dr, Concord NH 03301, or phone 
(603) 224-9402 between 6 and 8 PM. 


Santa Barbara Computer Association 


The Santa Barbara Computer Assn has its 
own newsletter. The premier issue was re- 
cently printed and it is a good first effort. 
Like most computer club publications, its 
focus will be around hardware and software 
review, interviews with members, meeting 
announcements and the like. Future meet- 
ings will be held the second Wednesday of 
each month at 8 PM in the Goleta Library, 
500 N Fairview, Goleta СА. 

To find out more, get in touch with 
Glenn McComb (805) 968-3112, home, or 
(805) 967-4410, office, or write POB 2314, 
Goleta CA 93018. 


A Computer Heathkit Users’ Group . . . 


... İs being formed. For more information 
drop a line to CHUG, c/o Charles Floto, 
267B Willow St, New Haven CT 06511. 


Amateur Computer Group of New Jersey 


The Amateur Computer Group of New 
Jersey is where the action is in the Garden 
State. Attendance has been well over the 
100 mark at main meetings and meetings of 
special interest groups. This is the group 
responsible for the Trenton Computer Fes- 
tival, among other activilies. 

If you're a computer buff in the Garden 
State you might look into Amateur Com- 
puter Club of New Jersey at UCTI, 1776 
Raritan Rd, Scotch Plains М] 07076. 


Triangle Computer Club, Raleigh NC 


Hobbyists in the Raleigh area may want 
to look into the Triangle Amateur Computer 
Club. The club meets on the last Sunday of 
the month at Dreyfus Auditorium, located at 
the Research Triangle Inst, Research Tri- 
angle Park, NC. Write Triangle Amateur 
Computer Club, POB 17523, Raleigh NC 
27609. 


RAMS — Rochester Area Microcomputer 
Society 


RAMS has been in existence since April 
1976, helping members by sponsoring group 


LILLIPUTE’S 
COMPUTER MART, INC. 


NEWEST CHICAGOLAND 
AND MIDWEST DEALER OF 
IMSAI, SWTPC, APPLE, VEC- 
TOR 1, TDL, 2-80, TARBELL, 
SANYO CRTS, KEYBOARDS: 
WE GOT ‘ЕМ. 

FULL LINE OF IC, Manuals & 
Books with HARDWARE & 
SOFTWARE BACK UP & SER- 
VICE, 


ASK US ABOUT THE NEWEST 
MICROCOMPUTER THE GUL- 
LIVER 1 at OUR STORE, NOW! 


LILLIPUTE’S 
4446 OAKTON ST 
SKOKIE IL 60076 

Phone (312) - 674-1383 
Ask for ED CURTIS Mar. 


5TM AMNIYERSARY 
CERERI RATION 


SPECIAL PACKAGE DEAL: 


ТМТ-ІІ SYSTEM (with 4 page rana- 
bility} includes: Main and Memory 
Units, Screen Read, Manual Cursor, 
U.A.R.T. and Power Supply, all in kit 
form (minus keyboard and case); $160. 
One to » customer. Offer good until 
June 30, 1977. 


Construction packet sold separately 
$2.50. (Kits still sold separately). 


ANNOUNCEMENT: 


We wil! now offer postage free shipping 
fin U.S. оту), beginning with orders 
from Catalog #9 or this ad. Send SASE 
far inquiries and a free catalog. 


ELECTRONIC 


DISCOUNT SALES 
138 N. 81st Street 
Mesa, Arizona 85207 


SURPLUS 
— 


CONTROL DATA | 


BARGAIN 


«r'uvuco 


- 5V (2 7A - 12V @ 2A 
*12V (9 2.5A *180 V @ 150 ma 
*30V @ 200ma (unregulated) 

-6 2V (B 25ma (по adj. pot) 


Brand new, made by CDC for 
microprocessor terminais, 110 VAC 
in, regulated and adjustable DC 
outputs. Overvoltage protected +5 
-12. Power stalus signal Fan 
Schematic Original list $600+ 
From stock, UPS paid, custom foam 
box, guaranteed 


$50.00 


ELECTRAVALUE INDUSTRIAL 
BOX 464 
Cedar Knolls, NJ 07927 
(201) 267-1117 


DISCOUNTS! 


IMSAI 8080 KIT $599. 
assembled 750. 

IMSAI 8080 w/22 slot MB 645. 
assembled 795. 

RAM 44-4 125. 
assembled 225. 

MULTIPLE I/O Board (MIO) 

{both Tarbell and Byte modes one serial, 

two parallel, one control рогі) 175. 
assembled 275. 

EXPM (100 pin w/edge conn 6.50 
assembled 11.50 

(POLYMORPHIC SYSTEMS) 

16x64 CHAR VIDEO BOARD 189. 
assembled 229. 


BOOKS 
101 BASIC COMPUTER GAMES 6.50 
FUN & GAMES WITH COMPUTERS (A 
BASIC LANGUAGE PRIMER) 5.25 
GAMES & PUZZLES 1.20 


*write for discount prices on other 
IMSAI products. 


*N.C. residents add 3% state sales tax 


COMPUTER ELECTRONICS 


BOX 339 
Cary, N.C. 27511 


ECT-100 CARD CAGE KIT $100 
CARD CAGE / MICROCOMPUTERS 
ECT-100-8080 KIT $320 
ECT-100-280 KIT $420 


8,192 x 8 BIT STATIC MEMORY 
EXCEPTIONALLY LOW POWER 


8KM MEMORY BOARD KIT $295 
PB-1 PROTOTYPING BOARD $28 
EXT-100 EXTENDER CARD $24 


ELECTRONIC CONTROL TECHNOLOGY 
Р.О. Box 6, Union, New Jersey 07083 


ET1 CRT 

TERMINAL FEATURES 

E а display, with anti-glare screen & 
r 


* 12" industrial 15 Mhz monitor 
e 90 day warranty (parts & labor, F.0.B. 
factory) 


• 96-hour elevated-temperature operating 
C. test 


* RS 232 and 20 ma interface 

e LF, CR, BS, Local, Rubout, Break, Home & 
Clear, Tab*, Remote Cursor Placement", 
and Scrolling* 

е Micro-Processor based, with 63-key 
keyboard 

*These functions vary with the model selected. 


CALL OR WRITE FOR MORE INFORMATION. 


Í — m 
Box 12261 
ECONOMY 
Minneapolis, Minn. 55412 
(612) 522-1076 


Your Mail Order Computer Shop... 


IMSAI 8080 kit with 22 slots (limited quantity} $599.00 
TDL 2-80 ZPU (the one with full software availablenow) 242.00 
Edge Connectors and guides forIMSAI each 

Edge Connectors and guides for IMSAI 10 for 

Seals 8k RAM kit with 500 nschips 

Seals 8k RAM kit with 250 ns chips 

North Star complete Micro-Disk System kit 


WETAKE 
MASTER CHARGE OR BANKAMERICARD | Жм | 
eS For phoneand mail orders... BANKAMERICARD 
(Add 4% ol TOTAL ORDER for service charge} 


TERMS; Shipping charges — $10. per CPU or large units, $1.50 per kit, 
$2. minimum per order, 
Provided stock is available, we will ship immediate!y for payment by 
cashiers check or money order. 
Allow 3 weeks for personal checks to clear, New York Slate residents 
add appropriate sales lax, 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE, 


For the best prices available on: 


IMSAI » TOL * NORTHSTAR * POLYMORPHIC 
NATIONAL MULTIPLEX • SEALSELECTRONICS 


CALL: (315) 637-6208 
WRITE: P.O. Box 71 * Fayetteville, N.Y. 13066 


тоган Boards DO Something 


CL2400 
Real Time Clock 


$98—Kit $135—4Assembled 


If your system needs to know what time it is, our CL2400 is 
the board for you. The present time in hours, minutes, and 
seconds is always available for input, and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can do that, too, at any 
of 6 rates. Reference manual with BASIC and assembly 
language software examples included. 


PC3200 
Power Control System 


PC3232 $299—Kit | $360—Assm. 
m 02 PC3216 5189--КІ — $240—Assm. 
CA PC3202 $39.50—Kit 552--Азвт. 


If your system needs on/off control of lights, motors, 
appliances, etc., our PC3200 System components are for 
you. Control boards allow one 1/0 port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units, such as the 
PC3202 which controls 120 VAC loads to 400 Watts. Optically 
isolated, low voltage. current-limited control lines are 
standard in this growing product line. 


cammnmtrtek. Бо: 804974 
La Canada, CA 91011 


"Real World Electronics" (213) 790-7957 
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purchases, a club library, and coordinating 
regional computer fests with other area 
clubs. A newsletter is also available, RAMS is 
located at POB D, Rochester NY 14609. 


Southeastern Michigan Computer 
Organization 


This Detroit based group has grown sub- 
stantially, Special interest committees cater- 
ing to individual members needs have been 
established. One such group is SIGKIM, a 
small group of avid KIM-1 users and other 
6502 based people. In fact, the group has 
worked out well enough to warrant а 
monthly appendium to the Data Bus. If you 
are a KIM enthusiast, it might be worth 
subscribing just to get that information. 
Anyway, if you're from the Detroit area, it 
would be worth your while to check out 
SMCO. Write Southeastern Michigan Com- 
puter Organization, РОВ 9578, N End Sta- 
tion, Detroit MI 48201. 


Microprocessor Club of Sidney, 
Australia 


Gary Lynch, a computer buff from down 
under, was kind enough to send us a clipping 
from the newspaper, The Australian, which 
carried a story on the initial meeting of the 
Microprocessor Club of Sydney. 

Apparently, there's plenty of interest in 
computers as evidenced by a fine turnout at 
this charter meeting. Prospective members 
should contact Kevin Barns, Electronics 
Today, Sydney, AUSTRALIA. 


Birmingham AL 


Birmingham has its own computer group 
рагу due to the Clubs and Newsletters 
column. Jim Anderson wrote that ‘‘as a 
result of your relaying my note to contact 
other enthusiasts in the Birmingham area, | 
received several phone calls and letters and 
the result is the formation of the Birming- 
ham AL Microprocessor Group." 

Meetings are held on the fourth Sunday 
of the month, with less formal workshop 
sessions on the second Sunday of the month. 
At press time there is not a permanent 
meeting place, so you'll have to gel in touch 
with Jim Anderson at 3905 Shannon Ln, 
Birmingham AL 35213. (205) 879-9630. 


Want to Spread the Word About 
Your Club or Organization? 


Well, that's what the Club and News- 
letters column is all about. Put BYTE on 
your mailing list or send us a letter, and 
you'll substantially increase your club’s vis- 
ability; simple as that. New groups are 
especially welcome. m 


HOUSTON now has a full service 
outlet for microcomputers and ac- 
cessories. Microtex, inc., located in 
the Southwest section of Houston, 
Texas carries product lines from the 
following manufacturers. 


*IMSAL «LEAR SIEGLER 
* SWTPCO * NATIONAL MULTIPLEX 
* TDL * ICOM 


For your professional application 
or your own personal system, we 
can help furnish all your computer 
needs. 


Microtex, Inc. 
9305 - D Harwin Dr. 
Houston, Texas 77036 
713 - 780 - 7477 


ALDELCO COMPUTER 
CENTER 
NOW OPEN 


Kits, Books, Boards, Magazines 
Special 2102L1 8 for $17.50. We 
stock OK Battery Operated Wire 
Wrap tool $34.95, OK Hand Wire 
Wrap Tool $5.95. 7400 ICs CMOS, 
Timers PPL's. All kinds of tran- 
sistors, rectifiers, and diodes. 


Plus other electronic parts. 


ЕНЕВ$ 
(N7Àf p |N?50 400 Now ед 25 }М4?2В to 194764 b w 


MPSAIS LM301 Ор Ату» 
243055 LM309K Volt Reg 
MPF tO? РЕТ 4 1 *300N Auro Amp 
23904 o» 2N3908 PIED ed 
25496 m 216100 МЕВА. Fore |0 
могло (285655 РЕ РЫ. 

40672 АСА РЕТ NES6ZB PLL 

141 on 209 V4 Py CHP 25 |, NESESA PLL 

555 Tires (МИ Men DIP Op Amp. 

555 (Эа! 555 LM741CE 705 Ов Атр 

200 von 25 unir Bridge. 14 он 16 Pin IC Socken 

INDIA 144148 Th tor 90 || We have Wire Wrap Sockets andi 
INJA 1500 INGA 101 99 || Win Wrap War SO teer 51 58 


CIDRH SCR $55 | CA Ж2БА Dit Amp 


Send stamp for our catalogue 
Open Mon thru Sat 9 AM- 5 PM 
Wed till 9PM. 


We quote on any device at any quantity. Min. 
order $6.00, Out of USA send certified check 
or money order, Add 5% for shipping. 


AILIDIEILICIO 


22818 Babylon Tnpk Merrick, N.Y. 11566 
(516) 378-4555 


LOGIC 
DESIGN 
= INC 


QUALITY Support for 


those who wish to dig deeply 
into digital design. 


Breadboarding System, text- 
book on logic design, and 
complete schematics for an 
elegant CPU that wili run the 
РОРВ instruction set.. $1095 


132 IC's 


BOX 3991, UNIV. STATION 
LARAMIE, WY 82071 
(307) 742-7977 


THE BETTER 
BUG TRAP 


The Better Bug Trap is an 
Altair/IMSAI plug-compatible 
board that extends system capa- 
bilities to facilitate software 
debugging and real-time proces- 
sing. Capabilities include interval 
timer, real-time clock, watchdog 
timer, processor slowdown, and 
clock with variable rates. Four 
hardware breakpoint addresses 
allow you to stop processing or 
generate an interrupt at a break- 
point without modifying exist- 
ing software. The board services 
its interrupt with a CALL 
instruction to ANY memory 
address you choose. All capabili- 
ties may be set by software or 
front panel, Write for free 
literature. 

$180 assembled, tested, com- 
plete documentation, software. 


MICRONICS, INC. 
PO Box 3514 
Greenville, N.C. 27834 


Advanced 8K EPROM 
Memory Module 
Doubles As Programmer 


Introducing 


© Holds ЕК BASIC Plus Systein Monitor 

© 5:100 Bus Comparible 

* No Special Software Reguired—Write to 
EPROMs Just Like RAM 


* 212 Bytet of On-board RAM for Stack or 
Severed Pod 


е Shipped With One 256-Byte RAM aad One 
512-Byte EPROM pre-programmed with 4 
System Monitor 


COMPLETE KIT $164 


MOUNTAIN HARDWARE 
Box 1133B, Ben Lomond, CA 95005 


MICRO KITS 
FROM 
MICROTRONICS 


BYTE READER-Paper Tape Reader 
Kit $69.95 
RS232C Interface Kit for 
BAUDOT TTYS 29.95 
Regulator Kit for Micros 
БУ ӨЗА, +12 @ 1A 19.95 
5V Q УА Power Supply Kit 9.95 
Altair/Imsai Compatible 

8K Low Power Ram Kit 

АК PROM Kit less proms 

Video Display Kit 

Extender Board А 
Edge Connectors 5 for 24.95 


Shipping & Handling add $2.00 
BAC/MC Accepted 
CA res. add 6% sales tax. 


Also ICs, Sockets, Resistors 
and PROM programming. 
Write for our FREE CATALOGUE 


Р.О. Box 7454B 
Menlo Park, CA 94205 


NATION-STATES 


INDUS- 
TRIAL 


GLOBAL-VILLAGE 


& 


POST- 
INDUSTRIAL 


Figure 3: Structures of Governing, In the traditional “nation state" from time immemorial political authority is concentrated in 
d strong central government, іп Roman times, for example, the mode of communicution was puper (papyrus) and mechanical 
transportation (chariot, ships, etc), When the costs of trunsport ure high, the center-margin form of communications is the most 
cost effective, minimizing the number of paths required, As technology developed, the cost of communications Hinks hus 
declined. Such items as jet transportation, the automobile and efectric communications have stressed the decentralized network 
concept through mass production and flower cost. The result for government might be called the "global village" or even іле 


"network state, " 


Continued fram page 24 


1) Golden Ager’s Software Co 
2) Folsom Prison Software Development Inc 
3) Gray Panther Computer Diagnostics 
4) Mother Goose Arithmetic Packages [1d 

d. The computer as a system for sale: Putting il all 
together (software, hardware, application pro- 
grams, peripherals, maintenance, customer training 
and documentalion), the small business group 
could sell turnkey operations Lo customers with 
more intensive data processing requirements. 
1) Stock inventory system. 
2) Word processing system. 
3) Order processing system. 

In general, developing the computer as a product could 
provide jobs, economic inputs, and self-supporting com- 
puter services for the community. 

2. Political Power 

Marshall McLuhan argues that the speed and capacily of 
the media (both communications and transportation) deter- 
mines the form and extent of human associations, notably 
structures of governing {see figure 3). He contends thal the 
center margin form, illustrated by a powerful central 
government ruling a large territory, was first actualized in 
ihe Roman Empire through the use of papyrus and 
chariots, and came to its climax in the modern nation stile 
wilh its mechanized transports like tanks and automobiles, 
He further contends, however, that the electric media 
"creates centers everywhere, Margins ceasc to exist on this 
planet." 10 More accurate would be to say ihat centers are 
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trying ta exist everywhere, that the new speeded-up media 
are pulting enormous stresses on our “mechanicaliy based” 
forms of organization to make them compatible with 
centers every where, 

a, The computer as an extension of central govern- 
ment: И is obvious to many people that, with 
cloctric media, authorities (senators, congressmen, 
cabinet members, etc) no longer need 1o be 
located in close physical proximity as they are 
currently in DC. Conferences, debates, sharing of 
documents, even back room confidences could be 
performed using audio or visual or facsimile 
lelecommunications, Such techniques have been 
developed and are used by corporations with 
widely dispersed exccutives participating. 

It is also obvious that citizens no |опрег need 
"representatives" sitting in a distant auditorium to 
vote an their behalf when, through the electric 
media, they could both be informed of the issucs 
and also vote directly. A "yes" and "no'' button in 
each of our homes would theoretically allow 
instantly tabulated national referendums on issues 
lhat are now voted upon by only a few hundred 
individuals. 

1) Local administration of federal programs: Line 
costs for data transmission now exceed other 
hardware costs, thus discouraging transmission 
of data from its source and encouraging the 
establishment of local dala bases near the 


Pictured above is the new ОР-80А 
High Speed Paper Tape Reader from 
OAE. This unit has no moving parts, 
will read punched tape as fast as you 
can pull it through (0-5,000 c.p.s.). 
and costs only $74.50 KIT, $95.00 
ASSEMBLED & TESTED. It in- 
cludes a precision optical sensor ar- 
ray. high speed data buffers, and all 
required handshake logic to interface 
with any uP parallel 1/О port 


To order, send check or money order 
(include $2.50 shipping/handling) to 
Oliver Audio Engineering, 7330 
Laurel Canyon Blvd.. No. Holly- 
wood, CA 91605. or call our 24 hr 
M/C-B/A order line: (213) 874-6463 


South Florida 


Across from the University of Miami 
University Shopping Center 

1238A South Dixie Highway 

Coral Gables, FL 33146 

(305) 661-6042 


Sunny Computer Stores, Ine 


South Florida's First Computer Store 
We Carry: 


* |MSAI, COMPUCOLOR, VECTOR, 

SOUTHWEST, C.S.C., CROMEMCO 

PROCESSOR TECHNOLOGY, 

NATIONAL MULTIPLEX, 

* Books, Magazines, Newspapers 

© Sockets, IC's, Printers 

* Digital Cassette Equipment 

* Debugging Equipment 

* Full Service Facilities 

We offer Classes, Friendly Advice and 

Service 

Hours: Monday — 12 Noon to 9 P.M. 
Tuesday through Saturday — 

10 A.M. to 6 PLM, 


CANADIANS! 


Eliminate the Customs Hassles. 
Save Money and get Canadian 
Warranties on IMSAI and 5-100 
compatible products. 

IMSAI 8080 KIT $ 838.00 

ASS. $1163.00 

(Сап. Duty & Fed. Tax Included). 
AUTHORIZED DEALER 


Send $1.00 for complete IMSAI 
Catalog. 

We will develop complete applica- 
tion systems. 

Contact us for further information. 


An. 
Rotundra 8 È 
Cybernetics б 


Box 1448, Calgary, Alta. T2P 2Н9 
Phone (403) 283-8076 
TWX 610-821-1883 


PROTECT YOUR INVESTMENT 


Cover Your Altair /Imsai/SWTPC 
Computer 


15 your computer chassis open and 
collecting dust while you plug 
boards in and out trying new hard- 
ware configurations? 


Our heavy viny! cover will keep 
harmful dust and dirt out of your 
chassis and protect it from scratches 
and bangs. Specify make with order. 


$6.25 + .75 Postage and Handling 


JOYSTICK KIT 


Control: Games; Interactive Graph- 
ics; Cursor Positioning; Process 
Control. No expensive Analog Inter- 
face required. Connects directly to 
one (1) output line and two (2) input 
lines. 


JOYSTICK KIT (Model QB690) 
$49.95 4 $1.00 postage 


Send check or money order to: 
QUBED? 
P. O. Box 7104 
West Trenton, N. J. 08628 


AS LOW AS $8.95 ! 


| MICH QUALITY 


ттт "V 
T v 


CONVERT ANY TV 
TO'A HIGH QUALITY MONITOR 


TRVM-1 Hi-Resolution $19.95 
Transformer isolated sets only. 


HCVM-1 Hi-Resolution $23.95 
For EITHER transformer isalated 
sets OR “HOT” chassis type sets. 


RFVM-1 RF Modulatar $8.95 
Ch.2 thru 6. Any TV source. 


SHIPPING & HANDLING, ADD $1. 


VAMP INC. 

P.O. Box 29315 

Los Angeles, Calif. 90029 
DEALER INQUIRY WELCOME 


THE PROM SETTER 
READ/WRITE 


1702A and 2708 
ALTAIR/IMSAI COMPATIBLE 
NO EXTERNAL POWER SUPPLY 


LET YOUR COMPUTER 
DO IT ALL 


SOFTWARE INCLUDED 
Doubles as an 8 Bit Parallel FO 
KIT COMPLETE $165 
ASSEMBLED $275 


DELIVERY LESS THAN 60 DAYS 


SZERLIP ENTERPRISES 
1414 W. 259th SI. 


HARBOR CITY, CA. 90710 
Calif. Res. Add 6% Sales Tax 


people the federal program 15 designed Lo serve, 
The uniformity of computer programs from 
one local data base to another ensures the 
uniform application of the laws governing the 
administration of benefits, but avoids the com- 
plexities, aloofness, and possible privacy issues 
of a mammoth centralized data base. 

b. The computer as a tool for decentralizing govern- 
ment: While the electric media, including com- 
puters, can be used 10 disperse the administrative 
and representative functions of central governmenl 
as proposed in E2a above, this is merely throwing 
20th century gadgetry on top of an 18th century 
form of government, Such proposals are worth- 
while in themselves, but they do not tap the 
serious potential of electric media to decentralize 
decision-making authority itself. 

1) Local administration of neighborhood pro- 
grams: As the authority to make health, educa- 
lion, welfare, and safety decisions becomes 
transferred back to the individuals who make 
up a neighborhood government (through politi- 
cal processes outside the scope of this paper]! ), 
computer based systems would be used to aid 
the administration of these programs. Since the 
Kinds of data to be collected from the recipi- 
ents, record update and purge policies, and the 
uses of the data are all controlled by a 
neighborhood government made up of recipi- 
ents, privacy abuses would be made as difficult 
as possible. 


This is ihe heart of an 5-100 buss compatible minicomputer 
system, Upgrade your present machine with this board or form 
a custom system araund it using S- 100 buss peripherals. 


BOX 6194 


хамі Available by mail and at many computer stores. 
Kit form: $250 


F. SUMMARY 

A few examples of microprocessor-based applications for 
enjoyment, education, communication, and artistic and 
political expression have been given. While these and many 
similar applications will become desirable, and com- 
mercially consumable products, home grown applications 
that result from the merging of technology with human 
values, or a “liberating” philosophy, will continue to have 
potentially great impact on the organization of madern 
11е а 


G. NOTES 

1. O€ Thomsen, "Beating the Game," Creative Computing, 
January-February 1976, pages 22-23. 

2. A recent controversial model of world resource and population 
dynamics can be found in The Limits To Growth, DL 
Meadows, et al, Signet, 1972. 

3. E C Berkeley, “Newspeak and Computers: What We Do 
Depends Upon What We Think," Computers and People, pages 
6-8, 12, 19. 

4. C Johnson, "Span-O-Vision" cartoon, Creative Computing, 
January-February 1976, page 12. 

5. M McLuhan, Understanding Media, McGraw-Hill, 1965. 

6. J Whitney, "Further Reflections of a Culture Savage," SCCS 
Interface, February 1976, pages 22-23. 

7. Any introductory psychology book will describe Skinner's 
major findings, For his view that culture [s a Skinner box see 
Beyond Freedom and Dignity, Knopf, 1971, 

8. ТН Nelson, Computer Lib/Dream Machines, 1975. Also “Мо 
More Teachers’ Dirty Looks," Computer Decisions, September 
1970, pages 16-23. 

9. M Kouer, Neighborhood Government, Bobbs-Merrill, 1969. 

10. McLuhan, op cit, page 91. 
11. Kotler, op cit. 


Goodbye, microcomputer, it was fun... 
Hello, Minicompvuter! 


There are a lot of good microcomputers on the market. Bul that's all they are: 
microcomputers. Difficult to use, frustrating for program development, Full of blink- 
ing lights and CPUs that go то sleep when you hall the program. 

The Sigma-100 Minicomputer CPU Board (with integral front panel) allows you 
to gain control over your machine. Run your program, or if you wish, step it ат any 
rate from 1 to 1000 steps per minute ("Slow Step"), By simply stopping the machine, 
you may examine and alter processor registers, memory locations, and 1/0 devices-- 
there's special firmware ta keep the CPU from going to sleep ("Control Halt"). You 
can monitor all of the above during execution of the program as well. Everything is 
front panel controlled by your fingertips through a 12 pad keyboard: octal data reads 
out on unambiguous 7 segment displays. 

At last, a machine where you can examine, alter, and monitor every funtion of the 
CPU /front panel and its operation in real time. Edit or modify your program while 
you run it. . think of what [his means in terms of extra productivity, reduced frustra- 
tion, and greater speed, 

The implementation matches the concepts, with onboard regulation, sockets that 
prevent soldering darnage to ICs, low power Schottky ICs that save energy, buffers 
for full isolation, , п other words, quality. 

We invite you то send for our flyer, which gives additional details, Н you're curious 
how we did it, send for the board's documentation package (85.00) 


Assembled/tested: $325 
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Mernpiogthiar Molar ping 
NEW SOCKETS & BUS STRIPS 
Батаева DOG 51095 
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BUILD YOUR OWN 
COMPLETE 
COMPUTER SYSTEM 


" AM кук 99 800 BASED 
MICROCOMPUTER 
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TV GAME KITS 
expanded EVK 99 


NOW $133.00 


III 


TV KIT NO т 


TV KIT NO. 2 


Buv 10 Of [HE FOLLOWING 


14 Pin WY 1 lovel 
14 Pan WAV 2 level 
14 Pin WW 3 level 
16 Pin WY? 1 level 
16 Pin WW 2 level 
16 Pin WW 3 level 
18 Fin WW 3 level 
24 Pin WW 1 tevel 
24 Pin ҰЛУ 2 ігі 
24 Pin WV 3 level 
40 Риз WAY 3 Invel 


EDGE CARD CONNECTORS 


IMSA15100 WW 250" Row Spacing . . 
IMSAT $100 ST 250" Row Spacing 
Altair $100 WW Wire Wrap 

Altair 5100 ST Solderiad 


D-SUBMIN CONNECTORS 


RS 23225 Fin Male Port Мо DB25P 5350 
RS 23225 біп Female PartNo 08285 , . 385 
R$ 232 Plastic Hood tor above 75 


CRYSTALS Miscroprocressgii Tumngtieses 


TY Games Proeinon Сүз 
Feaquency Cate Puce  Froquuney Cate Price 
1009 МН; HC6'HCI3 405 13000 MH: HC!B 495 
2.000 MHz HC5IHCJÀ 585 1431818 &H; HCIB 48% 
2097162€H: HCG 695 18000 MH: HC1B 495 
4.000 Мн: нс 195 20000 MH: HCIB 4% 
> 000 MHz Lar 495 32000 MH; HC!8 495 
6.000 MHz HC! 495 100Ke НСІЗ 1245 
10 000 MH? HOw 495 357945 Kc мета 4,95 
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100 PIECES MIX TAKE 10% DISCOUNT 
1000 PIECES MIX TAKE 15% DISCOUNT 


P. O. BOX 17329 
IRVINE, CALIFORNIA 92713 


PHONE (714) 968-3655 
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2708 PRIME ому $49.95 
Build Your Own MON І TO R 


Now in Stock — NEW 
M3000 - 100 12inch display module 
M2000. 155 9часһ display module 
‘Add $10.00 Shipping 


MOTOROLA Exorciser, MEK 680001 


and MEK 680002 Compatible Modules 


9601 16 Siot mother board - Inc. Conn $175.00 
9502 16 Slot card cage 19” rack mount $ 7200 
9610 Utility Prototyping Board $ 3600 
9615 4K Eprom Module {17024} 5350.00 
9620 Parallel 170 Module $375.00 
9626 8K Stauc Ram Module 5350.00 
9650 8 Channel Duplex Ansyn 1/0 5390.00 


All assembled and tested. Not Kits 


1028 VART 
wna DART 
ҮТІКТІ! 


$229.00 
$208.00 


ET] 


ALTAIR AM5AL COMPA TIALE 
НК MEMORY 


$198 00 COMPLETE 
SILDPAPE Ри 
CLOCK CHIPS 
, e. лш 

4m 

pus 

aw 

»w 


IC SOCKETS 


Жо rac RESIST 


CORCOM ЕМІ FILTER ауа Switch 
rm - ч " А = 


Ф спи з блины м мі 191%. 
«А2%2УАС [Tidy Sac. 
е orn 


ONE DAY 
PERIPHERALS FOR 


MICROSYSTEMS 
ALLonASR 331» and MORE! 


RS232 INTERFACE, QUIET OPERATION, 
10 CPS PRINTER, BUILT-IN PAPER 
ТАРЕ READER/PUNCH, ELECTRIC TYPE- 
WRITER KEYBOARD WITH ADDITIONAL 

10 KEY NUMERIC PAD, YOUR CHOICE OF 
FRICTION OR SPROCKET FEED, LIGHTED 
PLATEN AREA FOR EASY READING, 


“$875 
STANDARD PAPER AND TAPE, SUPPORTED 
+ SHIPPING 165 ib BY OLIVETTI. 


TALLY T132...$450 + <н\ррїнв 150 16 
I 0 


7 x 8 DOT MATRIX IMPACT 
Бе. 


PRINTER HAS A SINGLE 


LINE DYNAMIC MEMORY AND 
A UNIVERSAL INTERFACE TO 
ACCEPT PARALLEL DATA, FORMS 
TO 14-7/8 IN. WIDE, SIMPLE PRINTING MECHANISM 
USES 132 SOLENOID HAMMERS AND TWO STEPPER MOTORS 
FOR 100 LPM, 132 COLUMNS, 64 CHARACTERS 

+ 400 1b 


DIGITRONICS D507,....$95 нен 


PAPER TAPE READER, HEAVY DUTY PS, 3 MUFFIN FANS, 
POWER CONTROL PANEL, CIRCUIT BOARDS, RELAYS !N CABINET 


KDI ADTROL AR-21...$95 52 


ELECTRO OPTICAL PAPER TAPE READER WITH 110V PS, STEP- 
PER MOTOR, 250 CHAR/SEC, FAN IN TABLE TOP HOUSING 


IBM 731 I/O WRITER $750.43; 


SHIPPING 


83''PLATEN,PINFD,EBCDIC,U/L CASE,DUAL CLR RIBBON, 115V 


KITS x 


HIGHLIGHTS FROM OUR e 
WIDE SELECTION 


LEAR SIEGLER ADM-3A 
w/ Cursor Control 


IMSAI B080 MICROKITS 


8080A KIT 5 5107................ 
BORDA KIT 22 SLOT e 


AK MEMORY KIT... esses. 912" CRY 

PIC-8 PRIORITY INTERRUPT ж өзі X BO CHAR 
CM VELIT 
Ub LU AU ii vk Saeed duci gto SCAMP КІТ............... 595 
SMUE Rel ees iy o coro руы. „эт 


STANDARD INPUT/OUT INTERFACES, 
MANUALS, SOCKET SETS 
VIKING 100 Pin, HEAVY DUTY..... $3.00 


SWTPC 6800........... - $395 
*512 BYTES of ROM 
ФҢ5232 or 20 mA 
SERIAL INYERFACE 
ФАК of RAM 

4K MEMORY 


MPCb, MPSb, MPLb, EACH,... 
CONNECTOR SETS HPU/MEM.... 
CONNECTOR SETS INTERFACE.. 


PPKO PRINTER 


15.50 ст 39.3 
ALL SWTPC UNITS ARE KITS 
SHOKE SIGNAL BROADCAST 15К RAM 


SPORE SIGNAL BROADCAST 16K RAM 595 


FROM NATIONAL SEMICONDUCTOR 


KEYBOARD KIT 95 


* BUILT UNITS * 
ICOM MICROFLOPPIES 


PLUG COMPATIBLE FOR: 


$100 6US.,.FD24I1,,,.. $1095 
SINGLE DRIVE FD2502,.....$ 649 
ICOM FLOPPIES: 
FF36-1 FRUGAL.....,.... $1195 
FF36-2 DUAL FRUGAL...., 1595 
360-58 BLT; INTFC B080,. 300 
5171 POWER SUPPLY ... 250 
FD360-2-5DUAL SYSTEH... 3000 
КІМ-16502............... 5 255 
BINA lik. асоии . 179 
KIA*3 8к....... 289 


TARBELL AUDIO CASSETTE KIT 120 


INTERSIL INTERCEPT R. "s 


12K RAM. 


ROM/PROM BOARD......... ET ee 
YOU ADD MEMQRY CHIPS 

БЕРІЛДІ, IC ao ok 81.50 

AUDIO VISUAL BÜARD..... 125 


COMPUTER 
WAREHOUSE 
STORE 


DEPT B e 584 COMMONWEALTH AVENUE e BOSTON, МА ө 02215 е 617-261-2701 e VISIT US: 9-9 WEEKDAYS; 9-6 SATURDAYS 


SHIPMENT 
SPECIAL DISCOUNTS! 


ON KITS & ASSEMBLED UNITS 


SAVE UP TO 20% OFF KIT PRICE WHEN A PERIPHERAL IS 
PURCHASED AT THE SAME TIME. ($200 MAXIMUM DISCOUNT) 


PERIPHERAL over $900 mE 20% orr кіт 
PERIPHERAL ovER $250 mmm 109% оғғ кіт 


PERIPHERAL ovER $95 5% orr кіт 


GREEN PHOSPHOR $150 
VIDEO MONITOR suier 


SHIPPING 


<. 


STANDARD 1V P TO P COMPOSITE VIDEO INPUT, 

16 MHz BAND WIDTH, RASTER SCAN 12x12x13" 

WITH POWER SUPPLY, VIDEO AMPLIFIER, DRIVING CIRCUITRY 

VENTILATION MUFFIN FANS, 7x9" HORIZONTAL VIEWING, 

CAPABLE OF 24 LINES x 80 CHAR., ANTIGLARE 2! ETCHED 

GRADIENT DENSITY FACE PLATE, P39 GREEN PHOSPHOR, ON/ 

OFF BRIGHTNESS CONTROLS, 115Vac, 60 W ... TRULY А 

COMMERCIAL UNIT BUILT TO WORK IN A DEMANDING ENVIRONMENT. 

* $25 

DATAPOINT 3300-200 $475 vic 

THERMAL PRINTER 

PARALLEL PRINTER WITH ADDITIONAL CIRCUIT L 

BOARDS TO PROVIDE SERIAL INTERFACE, PRINTS 

UP TO 30 CPS, 100Vac PS USES WIDELY AVAILABLE 

NCR PAPER, 96 CH, ASCII, 80 COL, CRT COMPATIBLE 5x7 

DOT MATRIX, SOLID STATE WITH LESS THAN 25 MOVING PARTS. 

BOTH UNIVAC AND SINGER BUILT THESE $395: 285 lb. 

PRINTER MECHANISMS WHICH OPERATE AT SHIPPING 

30 CPS FROM A ROTATING WHEEL. 65 CHAR. 

USES STANDARD FORM FEED PAPER. PINWHEEL 

1S INTERCHANGEABLE. 

UNIVAC 0769-06 PRINTER MECHANISM ONLY ... $195 

INCLUDES MOTOR/PRINT WHEEL *SHIPPING 751b. ' 
ж 75 |b 

KLEINSCHMIDT 311..... $250 иә 

THIS 30 CH/SEC DRUM PRINTER SITS ІМ A SOUND-PROOF 

ENCLOSURE. 64 CHAR, PARALLEL INPUT, 80 CHAR/LN 


+ 35 |b 
TECHTRAN 4100.. eeeece $595 SHIPPING 
TAPE CASSETTE DRIVE. CAN RUN DIRECTLY FROM TERMINAL 
INDEPENDENT OF CPU. FULL EDIT CAPABILITY. 


TO ORDER EQUIPMENT 


1.ENCLOSE CHECK FOR FULL PRICE PLUS SHIPPING CHARGES 
(KITS - ADD $5 IF UNDER $100; $10 IF OVER) 
BANKAMERICARD & MASTERCHARGE ACCEPTED 
SEND CARD NUMBER, EXPIRATION DATE, INTERBANK # 

2.CLEARLY IDENTIFY SHIPPING ADDRESS 

3.D0ESCRIBE ITEM BY MODEL NUMBER 


ALL MERCHANDISE WARRANTEED 


SEND $1 FOR OUR CATALOG 


INCLUDES DESCRIPTIONS OF OUR COMPLETE LINE OF 
KITS & UNITS, REVIEWS OF OVER 150 BOOKS, LIST 
OF NEW & SURPLUS PARTS AND ARTICLES - 

"ALL ABOUT PERSONAL COMPUTERS" 


VECTOR -PAI enclosures 


This is not another painted box, but is equivalent to the fanc 
enclosures used for industrial and computer oriented equipment 
Tasteful matte color scheme and extensive use of brushed alum 
inum add co the beauty. It's shipped knocked down for eas 
drilling, machining. or labelling, and is easily assembled: no 
you can wrap your project up in style. 


BILL GODBOUT ELECTRONICS 
ОХ 2355, OAKLAND AIRPORT, CA 94614 


TERMS. Add 50¢ to orders under $10, over $10 add 5% for е 4 Р 
shipping & handling. BankAmericard® /Mastercharge®: call е dir of eye grec ees or qii 
(415) 562-0636, 24 hours. Cal res add tax. Мо CODs. ES PIRMIE ena Ein P due E EREN 


lors, etc. on the inside. Available іп 
X black or computer blue with white Front 
Ж panel; shipped unassembled, 
отто FOR A i 2 жұғ5-17-17% 5.51"M, 17.58" W, 17-180 
LOOK G POR A Ж: $79.25 
(t T ( 3f ero n 9 So VP7-17-17U 7.26"H, 17.58"W, 17.1"D 
COODICORNES ОШОН $84.00 
TROT 25 PIN R5-232 #¥PS-17-17U 9.0 "BH, 17.58"V, 21,6"D or 
52 а a CONNECTORS: sub- Ў exact same size as IMSAI microcomputer. 


АЕ, тіпі D type. $96.50 


n amm Hale plug with 
ЖС eri plastic hood, 
[um иш part #DB25P 


as sesso. $3.95 


— 
i a Female jack, 
pare #08255 
8.........52.95 
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8008000 


There are mo screws or fasteners Lo mar 
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ECONORAM 


г family of ECONOROM boards 


жы 59: = аа 1 522 KIT: 8100 WIRED: $130 offers 3 different capacities 
" 02 0.36 2415157 125 4K Х 8, 5-100 buss compatible of eraseable ROM... suitabl 
11502 5 do кіт ей 85 full feature memory. Guaran- for holding any program o 
741504 HE AE i ‘35 5 teed faster than 500 ns, cur- routine you want, Similar co 
741,508 E 51.910 5 rent draw under 750 mA...both 


“85 ECONORAM, and also very low 


731510 0.36 7415162 


5 specs over full temp range. power: 5V@4A, -12У0 150 ma. 


1 
1 
1 
| 
l 
244511: 0.38 7115103 1.85 : 
74L814 1.38 7115108 1,57 Ў Full 5 С 
= А 7 3 y buffered, DIPSWITCH ad 2K X 8 BOARD. VUE TE $135 
i eng X^ MS x i a: leer pi inclu- 6% X8 BOARD, vei sosano $180 
This beautiful, brand new SPDT 744622 0.58 7415175 1,55 е н ate MERE а She best ТҚАЗ BOARN. уу, и-н» rae 70 
miniature switch is designed 741527 0.38 1418221 1.38 $ combination of value and econ- 
for PC board mounting (bushing 741.530 0.56 7415240 1.58 © omy 
not threaded). Includes mount- 741.532 0.58 745257 1.25 2 б $95 oe 
ing frame for extra support. 741857 0.55 7405258 1-20 ЗА BIG ‘BRIGHT. . pe ' DIGIT 
PC MOUNT...,.. D 4-3 74LS38 0.55 7415275 2.25 - 4 , 
mo com ae | nés ЕБ mes pi f АМЫ ee mo ШЫГ» VECTORS ——— 
ALSO AVAILABLE: Standard min- TALS74 0.56 7415567 1.00 3 au “SLIT- МУКАР” 
ature SPD? toggle switch, w/ 7418578 0.85 7418308 1,00 а | 4 JE 
a)l mounting hardware. $1.15 2418109 0.60 7405577 LNS - * N di 2 0 
сасһ ог $/$5,00 Sarsia 2,50 7448378 1.38 ; Ay l і . 
S= т.5125 0.75 81-598 1214 2 “2 1b ta 
STANDARD. ..... ORDER #5W-2 УЗЕ 0.75 вір 113 : — $ + postage 
7418133 5.50 81697 1.15 2 > 
1.13 


Thi 
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a manual wrap 

ping device, whic 
supplies insulated wir 


7445328 1.38 КТЕН 


PLAY WITH елші: 
WIRE ? f pes ра 


SEND FOR FREE 
FLYER! 


directly to wrapping post 
| / without pre-stripping or pre 
/ ‚ 
к. cutting. More than one level © 


of wrap is rarely required 

Speed your breadboarding tim 

tremendously with this tool, and: 

don't bother stocking al! that pre - strippe 
and pre-cut wire you would normally require 


on VECTOR! 


«9 з, Ts one of the neatest Altair 
“ accessories we've seen. 11 accepts 
virtually any size IC package, has 3 
power and ground plane on opposite 
sides of the board for extra capacitance. 


Now you have a choice--specify wire 
wrap pins (illustrated) or solder- 
tail with .250" row spac 
ing. For IMSAT and 
Altair periplierals. E 
Wire wrap part 7 


S-100WW. Solder- k^. CONNECTOR Room for b regulators, | heat sink provid- 
tail port ! 5-100851 ed with board By the way, the sockets 
#S-1G0ST is ideal fo == $@ EGR 5 are shown only for illustration, but they 
the IMSAL motherbo are $5 get the point across that you can stuff a 

let of ICs on here --- implement your own 


..... 


menary boards, 1/0 boards, etc. 


"To EE ae a a ARE au OS n 
LOW WIRE) Я ИП ШЕШ 
imore б «СІ«еш5 WRAP I | | it | 
ў l3 1 

Soldertail, tin plated 3 level, gold plated І 3 ІШ! ПІ! 

14 pin....... 10/$1.95 14 ріп........10/53.70 H 

IE р, ж» ›„®9)/92, 1% 16 ріп...... 85 p 

18 nin... 10/82. 75 18 PAR ».astas dee 7а П 

i 8 0 22 ріл.,.... 5 

22 ріп... 10/83. 30 alte 50 | UNIVERSAL PROTOTYPE 

24 ріп........10/53,60 ZB. DIN ne erie esis 25 

36 ыс ЧАГ 10735. 50 36 pin........ 35 BOARD » e ” $19.95 
( 40 pin. „10/$6.15 40 pin... h 75 

шалаң ши жш ше кақ, көн жш кеш кеш жил жан жам мал жи? «ай И мый «ле «ші шш шы ки жә онға се? паз ФЕВ жы 


TERMS: Add 50d to orders under 
510; Cul res add tax, Place Bank- 
Americard or Mastercharge orders viu 


our 24 hour phone line, (|415) 
562-0636. ALL PRICES ARE INTRO- 
DUCTORY SPECIAL PRICES TO 
CELEBRATE THE COMPUTER 
FAIRE. 


BILL GODBOUT ELECTRONICS 
BOK 2355, OAKLAND AIRPORT, СА 94614 


ЗК X 8 Econoram 11 tm Price is $163.85 — 1/44 per bit! 


Uniquely configured as 2 separate 4K X B blocks (with fully independent protect and address decoding to increase 
flexibility), our Econoram 11 kit features full buffering, guaranteed 450 ns or faster speed (use 1 wait state with 2-80... 
al! necessary logic included on board), plated-through, double-sided Epoxy glass board with gold edge fingers, low profile 
sockets, оп board regulation, and Tri-State outputs that can drive the Altair/|MSAI S-100 Bus or any bidirectianal Bus. 


We use proven, reliable technology, like static 2102L-1 low power 1K RAMs, and low power Schottky [C's which keep 
current consumption to an absolute minimum. And there's more — but seeing is believing. If you can't see us at the Faire, 
send $1.00 to cover costs to "Econaram 11 Logic Print/ Documentation”, c/o our address, and you can see the full story 
for yourself. When it comes to memories, we've learned how to push the quality up... and the prices down. 


MOTHERBOARD: $80.00 


Use with the IMSAI machine as an add-on room for ten peripherals, or for starting a stand-alone system. Comes with 10 
edge connectors — lots of places would charge you the cost of our Motherboard for these alone, Active, regulated 
terminations included on-board, minimize the crosstalk, noise, overshoot, and ringing that appear as mysterious gremlins in 
your computer's data handling capabilities. And of course, we use an Epoxy glass board, with bypass caps and heavy 
power traces included. Get yourself one of these, a Morrow's Front Panel, some Econoram it’s, and а power supply, and 
you're on vour way to a powerful system at a really good price. 


TR-160B Standard UART IC ... | ALTAIR OWNERS — finally a gold 


$5.50 Brand new, prime part. plated soldertail edge connector 
with 0.140'' row to raw spacing for 


use with Altair Motherboards. Same 
quality features as our IMSAI 
ODEO) A readout blockbuster. FND Motherboard — compatible edge 
359 0.4" 7.segment readout, connectors. $6 each 5 for $27.50. 
BOK 2355, OAKLAND AIRPORT СА мды common cathode. Pin-for-pin 
compatible with FND 70. 
FIFTY CENTS EACH 10 for 


$4 or 100 for $35. 


"Eg? ^74: CRYSTALS g- = 


= we t THESE FAEQUENCIES GHLY 


MICROPROCESSOR COMPONENTS пкт 


00801 СРИ $1995 #228 System Contiolier - Sus Driver $10.95 LOGIC ANALYZER KIT 


vie unn ee Бей Pogule Еве. 


ue = hem. rue i 8212 — BBi ари Output 495 MCBBOOL 8 Git MPU 35,00 Troubleshoot any 
n CU 8 8211 P " 4 rowbteshoot any 
CO 2900 Мн; зз 1 forty Interrupt Солго! 15.95 МС58201 Periph interlace Adapter 15 00 type p! digital 
СУЗА 220 Miz не 8216 fh-Duectionat Bus Drives 598 MCBBIOAPT 128 x B Static RAM 6.00 syslem including 
CTA 5 000 Mhz HEIA 8224 Біпек Generator Diever 1095  MCB830L7 1024 x 8 Bit ROM 18 00 Microcomputers 
ony 10 e 25: ЖА И) CÓP1902 - with user manual 39.95 2800 CPU 19.95 seit it 
А 4 $1618 MHz en Vo ағалау. 
[A 18 000 Мн? кїй ке кыт r " ігі "à поран «әд а 
А : ші 2 М E 
S Ин IS UR x EL. 
- bia м 10041 й 
SRE 7107 $2M шж." 
XA-2206K8 К! $27.95 XR-2206KA Kil. $17.95 124 Gauer 53% реу DIGITAL AUTO INSTRUMENT 
Hee X ВІТ т“ Wed SEVEN DIFFERENT INSTRUMENTS! 
LN E X R ncs Lens : не Fr i8 е ` H MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS 
A L 2 Тупат EM д 
a з № ХО) } s EA win 24 Ines Л 
185% B КЕТ "i 2” 
К pr 58-2556СР іт Dur Ed M in ИТ Ж ‘SPEEDOMETER 
DUE 225 T Ра! Н R* 
PHASE LOCKED LOOPS rote H ж Бб .15 ee А 0:99 MPH 
+ а 
өш A и ч is rn n 1E Nas bt som | 544 Суст 5 OIL PRESSURE 
LEN LI 155 КР how | a WATER TEMP. e - 060 PSI 
820 — XR; 170 "mn за Montt vie | урыу 
4*0) XA Baad ке Bab 44 ai p DIL TEMP 
КЫЙ ги “ е 200-380" ғ 
CONNECTORS тн< т m TAE BATTERY MONITOR 
LJ [пгт 22 05 1 ү MONI 
Ем! беп 34% әр Cow Fuar Ingea ССТТ 
PRINTED CIRCUIT EDGE-CARD mathe 1 = [AEST T. wn Pes Ud уа 


BRIGHT YELLOW ORANGE 
37 LEO DISPLAY" 
Fol сып» cate. CR afud ла compune — eerste 


156 Spacing-Tin-Doubie Read-Qut 
Bifurcated Contacis — Fits 05410 070 P C. Cards 


Ane е gone 2% 


18.30 PINS (Sotder Eyelet} $1.95 Моето aha Yo ty! 12 van NEG GAD KIT: 549.85 
1836 PINS (Solder Eyelet} $2.49 мс! US 150 (рда £75 — Mts 2500 әм 695 DIMENSIONS 4,4,2 : 549. 
22.4: PINS (Solder Eyelet) 52.95 ] мышы зр com ій о мше 6 ишш: зы [ыыр wr renee spend чыын ASSEMBLED: $59.95 


50/100 « 100 Spacing) PINS (Solder Eyeet) $6.95 Mine чю Ира wa "co 1995 (noun 250080 
25 PIN-D SUBMINATUAE Cono маман 1750 ano о» 

0825Р PLUG $3.25 F 4 

08255 SOCKET 54-95 evectronic PENDULUM’ CLOCK 


Unique Electronic Swing Pendulum 
Real Furniture Quality 

Handicralled Untinished Wood Case 
Large / Рош. and Minutes LED Display 
Alarm Feature 

12 ог 24 Houi Mode 

Time Set Pust Bullons 

Use Module For Easy Assembly 

Special programed ROM in pandutum 
Tor animated eflect! 


Assembled — $49.95 
Heavy Duly Carry Case $5.95 


Stop Watch Chip Only (7205} $19.95 


Ф limeband 


DIGITAL ALARM CLOCK $16. 95 


• 24-Hour Alarm d 

» DOZE” Button | p 
a 100% Solid State 

+ Large Red Led Display 1.8 high) 
. 

. 

. 


Tis 0,2 VOC 05 per cent dinal voltmeter deotures tha Motorola 29 digit 
DYM cip sel И fas д 4 LED detay and operates kom a sings ~ SV 
Power supaly [he шля es provided соспріоте with ar «mgection molded black 
Jeastic case tomiette wilh Bezel An options power Supply 15 avaiable 
wnat е ehto the safe case as the 0-7V DYM allowing "17 МАС operation 


A. 0-2V DVM with Case $49.95 
B. 5V Power Supply $14.95 


MT WIRING PENCIL 


Mini Pene Р! 25 ol ated Nel! teatten 


Dimensions - 1014" x TON А 3ta 


KIT — UNFINISHED" $59.95 
ASSEMBLED — STAINED* $69.95 


ist Assembled 


AM/PM Indicator 
Seconds Display а! touch of button 
SPECIFY BLACK OR IVORY 


" 
Корор азы "d QUARTZ DIGITAL AUTO CLOCK 
илиш "Ои П rie Б 

REPLACEMENT WIRE — ВПВВІН5 FOR WIRING PENCIL 9 un OR ELAPSED TIMER! 

WI LAP J 250^ 36 AWG GREEN 5240 BUG800K1 å il -Basic concepts of TTL Logic — over 90 

COCHE Ee Ша experiments same КЕК n 

Jt Ir 
ИЖ Pag 1 2307 36 AWG BLUE 8240 BUGAOOK lla - Introduces LART — recommended owe Reset - Start Pushbutton 
foi ATTY enthusiast 55.00 baok 


Tamj etr wd теі. 26 
mI 


1/16 VECTOR BOARD 


0) Hole Spacing "елек т 
Тіл No 


ығы берат 


BUGBOOK Ш - Explores 8080 chin — introduces 
Mark 80 Microcompuler — $15.00/book 


555 TIMER APPLICATIONS SOURCEBOOK WITH 
EXPERIMENTS — over 100 design techniques Sb.95/hnok 


CMOS-M-DESIGNERS PRIMER AND HARDBDOK 
à complete CMOS instruction manual $6.00 


Kit; 529,95 
Assembled: 539.95 


өзінікі 


[Pow 


p 


Dosen i$ o SN 6X Gn 


Ina 
CHOPRA CLAN 


JE700 CLOCK 


eh азов ёлы] рй ось Sut 


all dy Hooks ewoith 549) 95; 
SPECIAL · $42.85 


Intogurtury 


Re HEAT sinks А 
MN ш CONTINENTAL SPECIALTIES 
: rior aided зе; PROTO BOARD 6 Other CS Prota Boards PROTO CLIPS 
291..36H — &umrum мы" ен dor TO 270 гатараг & қашып $ 25 
t 15.95 PB100 - 45° x6 5 19.95 
oh е тінен у ККТ ЕЕЕ 20.98 | 16 PIN ^76 ШЕЕ 
HEXADECIMAL ENCODER 19-KEY PAD P8102. 7°45" 3985 [зарн 8% 


P8103-9 x6 59.95 


1! n $ 
МТ РВ104 - 9,5 В 79.95 | ае — 
a Returo Key P8203 975x655 x29 75.00 [OMI - ——— 
ылады Шы) peanda к 3 15 x Бү x 28 120.00 ОМ? - Function Generator DIGITAL CLOCK KIT — 3% INCH DIGITS 
. Key vncudes powr! зарру 5 06 4 DIGIT KIT 545,95 (Olah AESEMAIED ДАВ 


Б DIGIT KIT $69.95 6 DIGIT ASSEMBLED 579.95 


This cioch teaturgs 190 3*» Mogn cigies for viewitu] m offices. 20xnonums, 
elc. Each digi is formed by 31 bright 0,2" LED's. The clock operates от 
117 VAC, has olthos 12 от 24 ht. operation Tho 6 digit version i 27" x 


Logic Monilor 584.95 
ot DTL wT TT, or CGS белсе; 


DM3 - RC Bndge 


$10.95 each 


Dus stip 250 39 х and the 4 digil 6 18» 397 x 12 Kits come complete willl 
170 шге all components, case and transiormer 
bus Мно 22 ресін 12 or 24 Ноо: When Order 
ne 4“ ipacihy ‘Ordering 
e ө 9414 274 
‚лели qo ^ 175 
3” 11% 


suhaa 


= anyta ас 


m 10 


но aperinento: 500 
нми а ааа eL] o “4 Experenentar GOD 


$5.00 Minimum Order — U.S. Ривйь Only Spat Shaals - 25е — Sand 35e Stamp Юг 1977A Catalog 
Cellfornin Hasidants — Add 6% Sales Tax Daalar Discout Avallabla — Request Pricing 
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1021-А HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE GADERS WELCOME — (415) 592-8097 
Ай Adveriited Prices Good The Мау 


JOYSTICK 


These joysticks feature four * 
polenisimelers, tha: vary 60. 

sistance praporianal to the 
angie ol the stick. Sturdy metal 
taonstrucliun with plastics 
Compacents aniy al the mova- 
Шекті Pertect tor elechonic 
Games ant insirymentation. 


*5K Pots $6.95 
*100K Pots $7.95 


- $9.95 Per Kit 


" printed circuit board 


ecustogthe aida ane 


59.95 Per КН 
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5ң?адон 
ёнак 
SN74MQN 
‘SNT4183N 
SN741859 
SN741084 
$4741 67H 
SNT41MN 
$u141XN. 
58741911N 
SN74192N 
5874191 
SN74L94H 
5473195 
SN4 1958 
SNAU978 
SNTA198N 
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SNTA107N 
анау 
SHINN 
SN74123N 
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SW74106M. 
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20* Discount {ат 100 Combines 740075 
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CLOCK CHIPS 
6 Diga ACO Oulpits Rese! PIE 
= реда BCO Quiet: 12 ог 22 ne 
abhor BCD Guus 1 Dupas 
êpot Ti How Act йн; 
304 Alae. \ APS Ошик 
Чфөо Сақа Chup. For Ust Wilh алмат 
6 (ә! Сайла: Alums |2 26 now 


ALL THREE HANDBOOKS 58.95 


-ramy er 
ТЫ ЕРЕЕН 1] 
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| 55.00 Minimum Order — 0,5. Funds Only 


There is only one 
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They can try and copy our ad, 
BUT 
They can’t copy our service! 


i DISCRETE LEDS 


45! 
251 


125° dia. 
Ree 
бтр 
Drz 


' 
0$' 
i$ 
48 

оте ін 


WS" dio, 
чүм Ara 551 


551 02 


SPECIAL * — XC556 Red 100/58.00 
йш LEDS 
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POLARITY 
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стин Avge gree 


avum Суйе 
тетү Апай seine 
{оттап (мае үсе 
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келсе ATARI GAME BOARDS 


BOARD A — 6's » 16 

$5.95 ea. 
Mee тыгу PAUL IS 
Dri. Caes Cry oh ats ЕУТҮТІГ 


DELUKE MARO В... 11° $9.95 ва. 

Over WH) cach reusatee ICs ONLY 400 EA 
Мег. Тили" Ремс AVAIL BILE 
безе Сар, Сууйу бенда LEDS ex 


NEW AY-3- EIE LE GAME CHIP 


Telf аьр 
weta 


A pin 
M pn 
16 pn 
Y pet 
Пп 
t4 pir 


15 SOLDERTAIL STANDARD (TIN) 
‘ope 
18 am 


‘SOLDERTAL STANDARD (6040) 
ita 
16 à- 
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M pw 
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Plastic Push Bulton Switch 
* 18 AWG Solid Wire - 5” Long 
* ‚55 (wide) X .60 (high) 49-27 Thread 
" DAMP @ 14 Voli - 1 AMP 110 Уон 
ШЕЛ 
Ph On Puah ш! % % 
отту Open 59 49 
tinmay agen 5% м 


CLIPLITE 8/51.49 
LEO MOUNTING SYSTEM as ee dii 
use with X556 LEDS ign TNT 


eater теше 


MINATURE TOGGLE SWITCH 


JMT-221 
JMT.223 
JMT-t21 
JMT-123 


DPDT 
ОРО! 
SPOT 
SPOT 


onofiion 5195 
oninoneon $1,75 
on'oftion $1 50 
оп/попе/оп 51.25 


азайт 
21562 
Jw 


DIP SWITCHES 


$175 ва 
51.85 ва 
респу Color 5 sanch nt $225 an 


Ren due 


bom. 


50 PCS. RESISTOR ASSORTMENTS $1.75 РЕВ ASST. 


йин MELIA 15 0814 3 08 
ASST. Mamm трани 219 әна аг кад 
enaA мә ин rgo Call rod Dea чэл ел 
мр CS o IP пи NOUA DIO фм pag сар 
ИЧ h 
as tm 2% 

3 AT Son кик 

ASST. > 358 эн 

^ D т і» г» 

ASST. аз к % 

TN эң» ii 

%» һо [E] 

12м EU E DW 
ASST.7 эө 1m ээм 194 WATT &*. — SoPCS 


ASST.8R includes Resistor Assortments 1-7 (350 PCS.) $10.95 ва. 


Spec Sheets - 25y — Send 354 Slamp far 19774 Calalag 
Desler Discount Avatiabli quest Pricing 


ary 


su жоны 174 МАП 5%. sarcs 


ASST, 124 WATT $*, PCS 


STELT 


ASST, E Wa WATT 5. 50 PCS 


14 WATT $*. 50 PES 
124 wATI к, SOPCS 


ASST, tra WAIT 5%. SD PCS 


Calitornia Несібелі; — Adi 0% Salas T. 


ELECTRONIC 


1021-A HOWARD AVE., SAN CARLOS. СА, 94070 
PHONE DRDERS WELCOME — (415) 592-8097 
All Advertised Prices Good Thru May 


WIRE WRAP CENTER 
HOBBY-WRAP TOOL-BW-630 


e Battery Operated (Size С) 

e Weighs ONLY 11 Ounces 

„ Wraps 30 AWG Wire onto 
Standard GIP Sockets { 025 inci 


$34.95 


statteres np 1.0241 


WIRE-WRAP KIT — WK-2-W _ 


WRAP a STRIP ә өшімді | 
* Tool for 30 AWG Wire 
a Roll of 50 Fi. White or lus 30 AWG A 


Complete with tuit-in bif and steeve 
в Süpcs each 1,2 , 3 & X lengths — 
pre-stripped wire 


= WIRE WRAP TOOL WSU-30 
WRAP » STRIP « UNWRAP - $5.95 


WIRE WRAP WIRE — 30 AWG 
25%.тіп. $125 505 51.95 100m $2.95 1000t 51500 
SPECIFY COLOR — White - Yellow - Red - Green - Blue - Biack 


CUTTER CRIMPER TOOL (CS-8) 


ж Pier Nose (serrated-jaw) 

e Scissors Action Cutting 

„ 5 Bolt Cutters (4-40, 5-40, 6-32, 8-32 
10-32. 10-24) 

e Crimp Stations (7mm Auto — 22-20 to 
12-X0 elect.) 

= “Up-Front Wire Cutting 

» Scissors Action Stripping (No. 22-2010 No. 10) 

a Crimp Stations — insulated (2w-20 10 


12-10 elect.) $8.50 


Actual Size - 8% 

Permacel Electrical Tape 
„3, (uter X GGA Hong) e Allweather а Notimport 

$1.28 рег го!) — $9.95 ger 10 roll package 


2ENERS — DIODES — RECTIFIERS 
met т W 
00 9% 1 AMP 
$ Fay 1 AMT 
1000 РІМ t АМР 
200 
Mem 


a 
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PRICE 


no 199 


Б 

m. 
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1 АМ! 
100 PIV 1 AMP 
200 РІМ 1 АМР 
1 ОРУ 1 AMP 


ү 35 AMP 
35 АМР 
5 дап 
25 амр 
аме 


SCR AND FW BRIDGE RECTIFIERS 
15a fe 200v 
me 200% 
‘hea 
КА (а 200% 


ға 
sea 
^w BRIDGE REC 
Pw BRIDGE NEÇ 


TRANSISTORS 
TT 


CORNER 


1048 58-3100 
ms 


30 VOLT CERAMIC 
OISE CAPACITORS 
10-28 50-roo 15 
It pl oo Да 
юм фы 
пи шығ 
109 pr Hat 
жар % ба 
0p 035 pF 2 
про VOLT MYLAN FILM CAPACITORS: 


529 

МЮЙАТОВЕ  ALUMINUM ELECTOOLYTR CAPACITORS 
Salal емі тйым 
iF] 025v " 
ч ansav 14 
ІЗ толеу з 
ч +025 1a 
13 1.0:50У 4 
ATE 13 
trs " 
17:90 14 
10 16V ІН 
10 25v $ 13 
10%0У 14 
3:50 n 
vu 15V 15 

102 25V 

Ap) эл! 

200 16v 
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computer display terminal 


This display terminal has an integral controller, B/W cathode ray tube and keyboard. The system has а serial 1/0 interface 
for communication and an 1/0 interface for a printer 


DISPLAY (P/N 4802-1095-501) FEATURES: 

€ 17" B/W CRT 

Ф 41 lines of data 

€ 52 characters per line 

€ Characters are generated by a diode matrix "graphic" 
technique 

© 21 special push-buttons wired for a program call up 

€ Brightness Control 

9 Self-contained power supply 


KEYBOARD (P/N 4802-1115-501) FEATURES: 
© Reed switch technology 

@ 54 data keys 

€ 28 special keys detachable with cable 


LOGIC UNIT (P/N 4802-1 157-502) FEATURES: Externallogic & power pack not shown. Gé °з 
9 1024 by 6 bit core memory AS IS 
9 Printer І/О interface 


1724 , 4 ontrol, graphi isplay. 
@ Communication |/O interface way cursor control, graphics display 


The story: These are unused terminals made for airport 
ticketing & seat assignment. After several years of 
storage they require tinkering to make operable. We have 
some hints printed such as cleaning PC fingers. One of 
WEIGHT: 210 Ibs. (including logic unit, keyboard, our customers has this tied into his KIM-1, another has 
display and cables.) his running with his IMSAI. We have data on this. 
Should be useable on most common computers. A hell 
E: of a deal and all for a paltry $180.00. Don't be left out 
FOB LYNN MASS (you pay shipping) as many were on our past VIATRON deal. Sold "as is” 
Check with order please. all sales final. 


WITH COMPLETE DOCUMENTATION 


POWER: 115V, 50/60 Hz, 500 Watts 


WIRE WRAP GUNS 


Used wire wrap guns, released due 
to factory closure. Various mfgrs, 
some Ingersol Rand, electric or air. 
No collets. State choice. 
Cost over $100.00 each 


Our price only $15.00 each. 


Here is a real deal in a PC module 6x5 sockets (30). List 
price over $50 each, most by AUGAT. Some pre-wired. 
New, unused boxed, 14 or 16 pin, 5 x 6 sockets. $15.00 
each or 2 for $25, state your choice 14 or 16 pin. 


shown actual size 


IC Sockets, while they last... 
8 Pin 10/$1.00 


SOLAR CELLS 


14 Pi 10/$1.25 А А 

16 Pin nid 50 Designed for the space program, these are the highly 
18 Pin 10/$1.75 efficient silicon high output cells. Used for powering 
14 Pin 1С connector 10/$1.25 equipment, charging batteries. Made by lon Physics 


Corp. Each with spec sheet. 
Size .394 x .788" 65 mA, .43 V $1.25 12/$12.00 
Size .788 x .788'" 125 mA, .43 V $1.60 12/$15.00 


Please add shipping cost on above. Minimum order $10 


FREE CATALOG SP-9 NOW READY 
P.O. Box 62, E. Lynn, Massachusetts 01904 


І 
ADD CALCULATOR FUNCTIONS without adding more l 
memory ta your micro. The R.G.S. mathmatical function unit | 
uses a calculator chip to provide floating point acid, sub, mult, П 
divide, log, trig & power functions for your micro. 
PC BOARD AND MANUAL 


TOP QUALITY $28 


DUTY @ 22А 

POWER à 

TRANSFORMER "E | 218 VDC 

FOR % 40V 

IMSAL/ALTAIR (Prom programming) Ё 
INCLUDE APPROX SHIPPING 


LIMITED QUANTITY 


[| 
[| 
HEAVY “ИМА. 7 SVDC і 
[| 
[| 
[| 
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Omer electronics shoppe COR Dens e at a 


Hun ipfe i a 439 marsh st. THE PAQKO PAPER ТАРЕ READER: А lully TUL Luis из ener: нин үші LO boani Just supply o gH source 

order Prices subject to san luis obispo, ca. 93401 att Tapis aanbe dor towing H der paret тарк DI ТЖ ЛЕҮЖ Uie тарт әні үшін 

change witout nouit, 805/544-5441 сөнни нн мума nearly all ги айы input. gars ami fas Diet PTR 11 KIT 55400 ASSEMBLED 568. 
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KITS BY CLEEIC 


А2 а pese fo State мис 


* JUST IN: і 
P ж l 164 x 16 VIDEO BOARD Altair plug compatible display 
2102AL.4 - FULL SPEED MEMORY (500ns! 4Kx8 Static Memories 132 x 16 ог 64 x 16 switch selectable. Composite and 
4 - МВ-1 MK-8 board, 1 usec 2102 or eq. PC Воага..... $22 [ parallel video ports, upper and lower case with software. 
l и 


ж кезенді rr ra consumptian (МОТ FOR S-100 BUSS) 
of even a 


2.00 EACH 32 FOR 1.80 EACH [| MB-2 Altair 8800 or IMSAI compatible Switched address 
* 64.170 128 FOR 1.60 EACH Ж | and wait cycles. PC Board...... $25 | forms 9 octaves 1 vrms //% distortion includes high 
- == жш иш шш шо пш шә e шшщ кес — i мш Lr. | МВ-4 Improved MB-2 designed lor BK "piggy-back" |932! music language 
33500 — 74C200 5.50 f without cutting traces, PC Board ,.....,.,......... $30] 
07 1 8573 4.50 
82511 825130 4 8574 5.50 - IRAR 55 Mitos, S [2088 КЇЇ 66,6 ай, -51991 ог H1" x 11%” (w/o соппес!ог5)....„..$45 
82512 200 828131 8575 4.50 | MB-3 1702А 5 Eroms, Altair 8800 8 Imsai 8080 compat- р With 15 connectars.. „$110.00 
82517 745208 8576 4.50 І ible Switched address & wait cycles, 2К may be ex- 
82523 745412 00 8577 3.50 | 227289 10 4K. Kit less Proms....$65 2K kit,... $145 1 Altair extender board (w/o соппесіогз).....59.50 


В25123 8578 400 4K кі... 5225 ] With w/w connector.......$13.50 
ан шил с кш шш өше ee ee шшш шың гыз ыш с=с тсс ee тє. м 1100 Pin spec WW or Soldertail both fit IMSA| ог SSM 


7400 7473 74164 110 1 МВ-6 PC Ва... [Mother Bd 55.00 ea 10/544 


7401 7474 358 74165 È мв-вдвкхв Switched address and wait xc —— - °° oo... =) 
7402 à 7475 74166 y 

7408 7476 4.90 Memory protection is switchable for 256, 512, 1K, 2K, 4K Ё 17024" EROM 
7404 7480 74173 and BK, 91LO2A 5 usec rams, Altair 8800 & IMSAIN “programming send hex list 
7405 Ы 7483 74174 1 1 compatible. With battery power option 1 AY5-1013 UART 

7406 7485 74175 ЕК!.... 5250 Assembled & tested. $280 | 2513 prime spec. upper or 
7407 229 7486 74176 1 ро Boards | lower case 

7408 “ 1489 ?ал77 1/02 1/0 for 8800, 2 ports, committed pads for 3 more, | 8080A prime CPU 

7409 7490 ч 74178 | 8212 prime latch buffer 
7430 — 18 7491 74180 ү? Өе ұлыды ERONS LART, діс. | 8224primeclock gen 

7411 7492 74181 1 КҢ............547.50 PC Board опіу..........525 

7433 7493 Si [| | 8228primesys controller 


7414 7494 atga CC e e e ч e e e e a a a a a a a aa aa че a ee 


7416 136 7495 74185 MM5309 8.00 25018 $1.25 1101 125 741500 ao 740 . 74,78 90 
7417 7496 90 74190 MM5312 4.00 2503V ? 1103 125 741501 50 таф . 74.85 1,40 
7420 74100 74191 MM5313 4.00 250av ( 2101 450 741502 40 7402. 14186 75 
7423 74107 74192 ММ5320 4.95 2508К T 211-1 450 741503 40 74103. 74L89 350 
7425 74109 74193 1.90 2507У j 2112 450 74504 45 7404 . 74L90 1.50 
bere by i ж " 2.50 25094 2602 160 1741505 45 74405 . 74191 1.50 
ай ТИЕ $406 1.90 25104 4002-1 — 750 74510 40 7406 . 74.93 1.70 
7432 74125 .80 74197 60 25ҒА 1 4002-2 750 74511 7408. 74.95 1.70 
7437 27 74126 24198 ; 1.50  2517V j ММ5262 100 74812  . 741.09 74.98 280 
7438 74132 74199 1,0 25188 : 1488 200 74 $20 140. 7AL123 1.50 
7440 74141 74200 1 І 1.00 25198 ? 74200 4% 74622 74120 744154 200 
7441 14145 74251 1.80 2521V ) 74588 350 741527 24126 744184 250 
7442 74147 .35 74284 1.50 252oV А 74С88 350 74530 741300. 74L165 250 
7443 74148 74285 1.90 2525У i 74.88 350 741542 14132. 74L192 1.25 
1444 74180 74365 2.50 2527 8223 250 74,555 74,42 1. 741193 

7445 74151 74367 2.80 2528У 8T80 2.50 74,573  . 7451. MC4044 

|6 pe 74368 1.25 2520V 8T97 2.00 741574 74L54 NB263 

Ton in ' ani 1.550 25328 INTEL 1241576. 74355. N8826 

7450 ES ЧЕМО 1.90  2533V ; 8216 4.95 7415151 1 талу . DMB131 

PAR MIT [| 3.50 91,02АРС 8214 8.80 7415174 2. 7473. 8T16 
7453 74160 80 32 each 8251 14.50 7416175 1. 7474 . 8T20 
7454 74161 2.50 64 each 8256 14.50 74.5192 2. 741075 120 ато 


7460 74162 1488 +50 | ж-ы ps = ss ёлы ие рш кл өш кес... 


АШ қ (АМР 1489 уа І For large orders please send money order or cash- 
[| iers check (о avoid delays in wailing lor checks to 


v-—— Un ні an нені не сей uu —  -—  — " m m | MIKOS clear 
30 Day Guarantee on SSM Products. Kits MB-2, MB-3 Check or money order оту Calil. resident 6%1ax 


(2K OR 4K), MB-4, MB-6, 10-2 video board and mother 419 Portofino Dr. All ordors postpaid in U.S. АП devices tested prior to 
sale. Money back 30 day guarantee. Sorry we can 


board with connectors may be combined for a discount of 5 
ап Сагі А i 
10% in quantities of 10 or more. This supercedes the flier с TN Ca 94070 Prépa К An 


of 13 Sept. 1976 Please send for xistor, ІС А Kil tist notice. 


Thinly disguised affiliates of KO Electronics and Surplus, S.L.O., CA 93401 


S.D. SALES СО. ғо. вох 28810-@ DALLAS, TEXAS 75228 


JUMBO LED CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED! 
You requested it! Our first D.C. operated clock kit. Professionally 
engineered from scratch. Not a makeshift kluge as sold by others. 


Features: 
A. Bowmar Jumbo —.5 inch LED array. crock, 
В. MOSTEK — 50250 — Super Clock Chip. ЕОС ЬМ 
С, On board precision crystal time base. 909 5 OMERS ; 
D. 12 or 24 Hr. Real Time Format. 540: cust BONS 
Alarm Option — $1.50 E. Perfect for cars, boats, vans, etc. X ec 
AC XFMR -- $1.50 F, P.C, Board and all parts (less case) included. 


1702A 2K EPROM 


We tell it like it is. We could have said UR eal 


21L02-1 1K LOW POWER 500 NS 


THIS MONTH'S SPECIALS 


ES these were factory new, but here 15 th i 
AMD. ROBUR 11% straight scoop. We bought a load of STATIC RAM Time is of the essence! 
. new computer gear that contained And sa is power. Not only are our 


825129 1K PROM 2.50 а quantity of 1702 A's in sockets. We 


БАМ" fast th 
carefully removed the parts, verified ШОУЛАР rege oe 


but they аге now very low power, 


pU UT ad ae Еа them We are pleased to offer prime new 
] a deal. First come, = d f 
60 HZ CRYSTAL TIME BASE first served, Satisfaction guaranteed! оа 1 Aae eG ae eer 
S.D. SALES EXCLUSIVE! Ч.М. Eraseabie, $6.95 ea. 4/$25 | your power supply farther and at the 
same time keep the wait lignt off. 
$5.95 ea. 5 $10.09 8 for $12.95 | 
KIT FEATURES: 22 5.0. SALES EXCLUSIVE 
А. 60HZ output with accuracy comparable to a digi- $12.95 moss DIGIT UP_DOWN COUNTER $12,95 
tal watch. 40 PIN DIP. Everything you ever wanted in a counter chip. 
B. Directly interfaces with all MOS clock chips. ил 
C. Super low power consumption (1.5 MA typ.) separate pre-loadable compare АЕА with compare out- 
D. Uses latest MOS 17 stage divider IC. put. En TRR ment RN internal scan oscllla- 
E. Eliminates forever the problem of AC line glitches. Dr, compatible, leading zero blanking. IMHZ. count 
A mea ea To IGITUR ERES Input frequency, Very limited quantity! WITH DATA SHEET 


able clocks at ham field days. | NC 7400—19c  7411—29c 745]—19c  7490—65c  74153—75c 
G. Small size; can be used іп existing enclosures. UH сша 74135206 безш Ез ал18 
IX. A --19с -69с —39c —75c —756 
Kit includes Crystal, Driver ІС, PC board, plus all necessary 741.802—49с 7420—19c 7474—35c 7493 69e 74121955 
parts and specs. At last count — over 20,000 sald! 7404—19c  7430—19c 741574-59с 7495—75c 74164-1.10 


J4LO4—29c 7432—34c 7475—69с 7496—Hüc 74165-1,10 
74504—44с 7437—39c 7476—35c 7412]-38с  74174—95c 


1000 MFD Slide Switch ^ 74L504-49c 7438—39c 7480-49с 74123-65c  74181-2.50 
Filter C Assortment 7405-29с 7440--1Ә9с 74B3—95c 74132-1.70 74191-1.25 
БАР Ш E аря 7409—1 9с 7447—85с 7485—S5c 745136-1.95 74192-1.25 
Upright. "style | Т usr Аанге CIRCUITS ^ 741412756 74193-10 
vie РС lears ature and stan- RESISTOR > EATS SOC 
95 Popular dard sizes; sin- ASSORTME Ё 
value for hobby- Ше and multi- | uy 92 & Б, aime 
ists. Compare at position units. | PC leads, A good P.C. LEAD PC leads. At 
ШЕ to ЕРА АН new, first | mix of values. DES HEAVY DUTY least 10 different 
аы радари name brand. Try 200/$2. | ім4148/1М914 Full Wave Bridge values. Includes 
ype жестогіс | one package and 100/52.00 25 AMP БО PIV .001, .01, .05, 
parta stores CEN you'll reorder IN4002_1A. $1.25 plus other stan- 
pecla 4/81. more! Special Loann 100 PIV 40/51. 4 dard values. 


12/$1.00 


60/$1.00 77%) 


$9 95 KIT SIX DIGIT ALARM CLOCK KIT 
ы We made a fantastic kit even better. Redesigned to take advantage of the 
P.C. Board — 3.00 latest advances in |.C. clock technology. Features: Litronix Dual %" 
AC XFMR — 1.50 displays, Mostek 50250 super clock chip, single І.С. segment driver, SCR 
Do not confuse with Non-Atarm digit drivers. Greatly simplified construction. More reliable and easier to 
kits sold by our competition! build. Kit includes all necessary parts (except case). P.C.B. or XFMR 
Eliminste the hassle = optional. NEW! WITH JUMBO LED READQUTS! 


avoid the 53141 
COMPUTER POWER SUPPLY 
А very fortunate purchase. One of the best industria! quality REG- 
$15 95 ULATED supplies we have seen. High perfarmance, small size, 
Input is 120 VAC 60 HZ. Has the following regulated outputs: 
-5VDCCG800MA; -15УрС @ 1.25 AMP; —25VDC @ 180 MA. 
Sold at a fraction af ariginal cost. Do yourself a favor and order 
NOW. We expect a quick sellout, 


MEXT MOMTH: 
S.D. will have music for your ears. Watch our ads, 


For your Imsai or Altair 8080 Computer: 
2-80 CPU Kit — $149. 4K Low Power Ram Kit — $89.95 


Motorola SCR 
2N4443. 6 АМР 400 Piv. 
Р.С. Leads 3/81. 


FAIRCHILD - TBA 641 
W. Audio power Amp, Just 
out! |n special heat sink 
DIF. One super audio Ic, 


$1.50 with data 


FND-359 -Led Readout 

88 IN. Common Cathode. 
High е?есіепсу. Has FND- 
70 PIN OUT. 59g 


Special Thanks to: 
Call your Bankamericard or Dennis, Fred, Abe, Bill, Sam, 
Master Charge order in on our Hal, Tom, Alex, John, Ely, 
cantinental United States and Larry 


toll {гае Watts: 
1—800—527-3460 S.D. SALES CO. 
P. О. BOX 28810 


Texas Residents Call Collect: 
Dallas, Texas 75228 


OUR CATALOG 

is chacked full of rara parts 
bargains, deals, RAM ar CPU 
kits, plus much more. Yours 
FREE! 


Тагт: Money back guarantee. 
No COD. Texas residents add 
5% sales tax, Add 5% of order 
for postage & handling. Or- 
ders under $10. add 75е, 
Foreign orders: US funds 
only! 


PRICES SHOWN SUBJECT 
TO CHANGE WITHOUT 


NOTICE. 214/271-0022 


ORDERS OVER $15.00 — CHOOSE $1.00 FREE MERCHANDISE 


F8 EVALUATION BOARD KIT WITH EXPANSION CAPABILITIES 


A fantastic bargain for only with the following features: 
20 ma of RS 232 interface 
64K addressing range 


59909 
Program control timers 


1K off on board static memory 


GENERAL PURPOSE COMPUTER POWER SUPPLY KIT 
This power supply kit features a high frequency torroid transformer 
$79°° 


Built in clock generator 
64 Byte register 

Built-in priority interrupts 
Documentation 


with switching transistors in order to save space and weight. 

115V 60 cycle primary. The outputs with local regulators are + 5V 

to 10A, in one amp increments,— 5V at 1A, + 12V at 1A regulators supplied 
6 340T-5 supplied. 


UNIVERSAL 4K MEMORY BOARD KIT 


This memoryboard kit can be used with most microcomputers. 
Some of the outstanding features are: 


32-2102-1 static RAM’s, 16 address lines, 8 data lines in, 8 data 


lines out, all buffered. On board decoding for any 4 of 64 pages, 
standard 44 pin, .156" buss. 


4K F8 Basic 


5742 
525.00 


TANTULUM CAPACITORS 


?2UF 35V 5/5%00 БИР 35V 251.00 
47UF 35V 5:$1,00 22UF35V 5, 
68UF 35v S/$100 ЭОЫҒ бу 

IWF 35V 505100  JJUF 35v 

2.200F 20v5.51.00 

33UF 35V 4,8100 


OSAK EPROM 0 
FU pub PI PRINTED CIRCUIT BOARD 
2513 CHARACTER GEN 
2518-HEX 32 BIT SR 
2102-1 1024 BT RAM _. 
5280-4K DYNAMIC RAM 
5202A UV PROM 
MM5203 UV PROM 


Full Wave Bridges 


2N 3820 P FET ... 


17024 UV PROM 
$204.4 PROM 


100,500,+% 26.6% 16K 100K. 200K, 1 Mug. 

5.75 euch. . 3/$2 00 
игде ta SOLT те 

3010 style 3/16"35/8"x1.1/4", 50. 100. 

IK, 10ҡ, 50K ohms 


$1.50 Р ‚__3/5400 
LIGHT Ез SCRS 
TO 18, КАЛ d t 5 1.75 


TRANSISTOR SPECIALS 
2N3585 NPN $: TO.66 . 
283772 NPN ТОЗ , 
2N456A^ PNP GE 
2144908 PNP 5. ТО-2 
2N6058 NPN 5! TO-3 Darlingron 
2N5086 PNP $: TO-92 , 
2NAB98 PNP TO-6 ... 
2N404 PNP GE TOS . 
2N3919 NPN $; TOJ ЯҒ . 
MPSA 13 NPN Sı TO-92 
2N376? NPN Si ТО-55 .. 
282222 NPN 51 TO-18 , 
283058 NPN 5: ТОЗ 
2N3904 NPN 5: TO-92 
ZN3808 PNP Si ТО-92 
21452906 NPN Si TO-220 
2N61085 PNP S; ТО-220, 
2N363B РМР Si TO-5 
2MB51 2 NPN TOS? S... 

CIMOS (DIODE CLAMPED) 
7402- .22 4015- .95 
74CtO- 22 4015- 40 
2а0192:1.80 4017-1.05 

4001- .22 4018- 1.00 
4002- .22 4019- 25 
4006-120 4020- 1.05 
4002- .22  4022- 95 
4009- 42 a023- 22 
4010- 42 4024- 2% 
4011- 22 a025- 22 
4012- .22 4026-1 25 
4013- 40 4027- 40 

402B8- .88 


4075 1.05 


MCA8 OPTICAL LIMIT SWITCH $150 
LED READOUTS 


FNDSOD.5" CC. ,,,....... $1285 
h. eat 5 95 

xia { $ 95 

5.75 

$1.60 


Terms: FOB Cambridge, Mass. 
Send Check or Money Order. 
include Pos ‚ Minimum 
Order $5.00, 75 $20.00 


2N 5457 N FET 
TIS 43 UJT - ' 6. 
ER 900 TRIGGER DIODES ,, 4/51 
2N 6028 PROG UIT , 
8 PIN DIP SOCKETS .. 
14 PIN DIP SOCKETS 
1С PIM DIF SOCKETS , 
18 PIN DIP SOCKETS . 
24 *'*5, DIP SOCKETS 
40 PIN DIP SOCKETS 
VERIPAX PC BOARD 

This bowed 5 a IG” sinale sideyt payer epoxy 
board, 452° 56" DRILLED amt ETCHED 
which vat! hold up to 2} заде 14 pin IC's 
ог 8, 26, сн LS! DIP E's with nen for 
panwer supply connector 
MV 5681 YELLOWGHEEN 

BIPOLAR LED , 4.. 
РР 100 PHOTO TRANS ,..,... 
RED, YELLOW, GAEEN OR 

AMBER LARGE LED's 


e 5 20 
MOLEX PINS 


100/ $7 00 
1000! $7.50 
IQ WATT ZENERS 19,4 7.56, 8.2, 10, 

12, 15,18, 22, 100, 150 o 200У га $ 66 
Т WATT ZENERS 47, 5 D. 
1BOR 32у .,..... 
MCGBGO MODEM CHIP. . 


3A 17А 
14 30 0 
20 36115 4 
35. 90140 
_ 080. 
50 230 
110 2,75 


«матеїег 
4V at Бай та, $ 


REGULATED MODULAR 
POWER SUPPLIES 
+= 15 VDC AT 10dma 
115VAC INPUT. . . $27.95 
SVDC AT РА. MSVAC INPUT , | $24.95 
12 VDC AT 5 AMI" ... 824.96 
4148 мол) 7 - 15 


белгі 256 for our catalog featuring 
Trantisrors andi Беспінмз 
345 Hampshire St , Cambrithp:, Mass. 


0 /.2V at 200 mis $2 00 


47UF 35V 4$1.00 1500Е I5V 
М0 ALARM CLOCK CHIP 


NATIONAL MOS DEVICES 
ММ1402- 175 MM5057.- 2.25 
MM1403- 1.75 MMSBOSS- 2,75 
MMIaDA - 1,76 мм50ба- 2.75 
MNS013- 250 ММ5061- 2.50 
MMBSO15- 2.50 ММ5555- 4.75 
MMSBO17- 2 20 ММБ556 - 4.75 
ММ5055-. 2.25 MM5210- 1.95 
ММ5055: 225 1445280 - | 75 


TTL IC SERIES 
7445- .70 24181- 
7446~ 170 74153 
7447- 70 74184 
2448- 70 14155- 
7450- 20 74157- 
7472- .33 24181 
7473- 35 74153- 
7474- .35 74184- 
7475- 49 
7476- .35 
7480- .35 74174- 
7483- .70 74175- 
2486- 88 74176- 
7486- .30  7417?- 
2489 1.85 74180 
7490- .48 
749+ 70 
7492- .50 
7493- 45 
7494- 70 
7495- .70 
7496- .70 

74107- 32 
75121- .38 
74123- .65 
74125- 40 
74126- 40 
74132- B2 


74133-1 


24181-1 
24182- 


724195- 
74196- 
74257 ~ 
74279- 
75324- 


MINIATURE DIP SWI 
6182064 Fuur SPST where 


аа one munidip pockage. . . 61275 


CTS-206-8 Eight SPST switches in а 16 
pin DIP пиар ..,, 51.85 


5.8V SPST Mininiure reod, relay., normally 


M1556- 1. 


74181-2. 
74190-1. 
.20 


74193- . 
74184- . 


05 


40 


95 
92 
?5 


38 


70 
10 
20 


75401— , 
76492- 4 


open, 330 Ohm соз} resisunce. 5,75, 3/52.00 


ALCU MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT 45%. 
МТА 206 ОРОТ, 


(9 SOLID STATE SALES 
Р.О. BOX 74B 
SOMERVILLE, MASS. 02143 TEL. (617) 547-4005 


511010 6 ТО WATTS. .. $ 795 
511020 G 20 WATTS. ... . $15.95 
51050 G 5OWATTS. .. 2. $2795 
ECB 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 

DEVICE .. .. $65.00 
CCD 201 - 100 » 100 CHARGE 
COUPLEO DEVICE 


LINEAR CIRCUITS 

LM307 - Ор. А 
LM 309K 5V үз Rt GULATOR .. 
723 ~ AD + 40V у REGULATOR 
201/748-Hi Per. Op, Amp. 
ЗТ 8,12,16, а: 24У NEG REO . 
709C | Op Amo . 
78MGS-Pas 5 ta 20V, 500 ma teg 
T9MGS-Neg 6 to 30V, 500 ma reg 
СА 3047 Hi Pref. Ор. Amp. 
340T 5, б, 8. 12, 15, 18, 24V POS 

REG. Т0-220 . 
MIA ec 741C ОР АМР 
LM 308 Oper. Amp., Low Power 
747 — DUAL 741 РЭА 
556 - DUAL TIMER ,.,.,,. 
1456 - Oner Amp + 
LM 2900 - QUAD OR. АМР LL. 
LM324 - OUAD 741 .,, ` 
560 - PHASE LOCK LOOP ,... 
583 — PHASE LOCK LOOP — 
565 ~ PMASE LOCK UR 
566 FUNCTION GEN, 
567 - TONE DECODER | 
LM 13108 FM STEREO DEMOD, 
8038 IC vOLTAGE CONT, OSC 
LM 370 — AGC SQUELCH AMA. 
565 — 2us — 2 HR. TIMER, 
553 0UAD TIMER .. . + 
ILS (MCT-2] OPTOMSOLATOR , , 
7458 DUAL OP AMP, , 2 
LM 380 — 2W AUDIO AMP, 
LM 377 = 2W Siroo Audio Amp. 
LM 3B1 — STEREO PREAMP 
LM 382 - DUAL AUDIO PREAMP 
LM 31) - HI PER. COMPARATOR 
LM 319 - Dual Hi Speed Comp, .. 
LM 339 - QUAD COMPARATOR 


TRIACS SCR'S 
PRV 1A 10A 25А|15А 6A 35A 


$99.00 


WE SHIP OVER 9596 
OF OUR ORDERS THE 
DAY WE RECEIVE THEM 


БІР PLUGS AND COVERS 
Ше for mounting diodas, rasistors, jumpors, atc, 
Gald plored parts for tang wear. 


КҮРИК 
Says 


PLUGS COVERS YOU CAN STORE A WORLO OF 
1-24 25.49 50-99 T-M 25-0? BATA ON THE KEY TO ТАРЕ 
Әріп „4 43% 32 +10 OF RECORDERS FROM TRI-TEK, 
14 pin .aB .40 KL 4% Ds SHARE A BYTE WITH А FRIEND, 
1& pin E E .38 MI 08 
24 pin 79 72 .65 15 13 
4üpin 51,23 51.08 493 .25 .22 
A 


t 


DIP PLUG INTERCONNECTS 

Ideal for uso from board te board, ғатоһе switches, іп test 
equipment, lomp panels, eic. Made from gold plated 
connectors, color coded ribbon cablo, molded plugs, 

Very Ffloxible ond durable, 

Та order, make up part number From choracteristic and find 
prica in chart, Far instonce: 5-14P-18 is singla anded 14 pin 
lotarconnee! 18 inchos [n length. Price is 51.72. D-24P-0¢ 
Ts doble ended 24 pin, ё inches іп length. Price is $4.55. 
Quenity pricing 1% available, 


PRICE CHARTS SINGLE END 


Mo Qf Pins Length 

5" 19" 18. 247 бв — 487 
ЫР or 1,57 1,82 1,72 1.83 2.05 2.25 
ТАР cr 1,64 1.76. 1.87 1.99 2.21 2:44 
24Р veces 2.49 2.6? 2.88 3,08 3 3,87 

DOUBLE END KEY TO MAGNETIC ТАРЕ DATA RECORDERS 

M enn $0 378 м 35 НЕЧ n Anny is shown operating опе of these versatile units which consists of a 1/2" mognetic tops racorder sitting on top of 
MP 1255 475 2.94 5.14 5.54 5.93 keyboard/controller display madule, These units were made by PERTEC, one oí the mast Әнресіай names іл data re- 


cording ond were used to replace punched cord input, They ore of late design ond recant manufocrurme, From the op- 
erators chair, ibis just like a keyspunch, Instead af data going inte cards in Hollerith, It qaas onto Mag topa in 
EBCDIC. They moy Бо wed for thot purposo or tha topa drive сап be seporcted, control and data lines brought our 
іш ute directly an your system. Hos internal maemary/bulfar for AQ ec 200 ehorazker storage. Display panel indicates 
charectsr, character number, record number, Read bock cireults allows search on record key, editing, duplicating... 
Thesa are mot ohiolerel| | А жел! factory closing brings you these at ойош 56 on the доог. All units ora complete 
end in goed condition, Thay have nat been Functionally tested but have boan inspected for damage. All ore sald on 
of is bois. Thore ore notional service shops for these units ond parts are available. Hundreds of these units are 
being wed right new im business ond industry, 

Prices ore ау 15 (complete and inspected), F.O,8, aur warehouse in Rochester, N.Y. ond shipped by tuck, freight 
calleet only, Unit weight fs approximately 20 lbs, Comes іп 7 оғ 9 track versions, ' Madel 4311 has remote data 
Highest quality 30 де. Kynor insulated silver plated wire for communication channel, All units, less tape, 

wrapping. Stripped 1” on both ends. Indicated lengths ore КТ-4301-7......... 7 rack dota recorder, «s. aa. $242, 00 
lengths of insulated portion. Packed 100 par sturdy plostie KT-4311-7 , .. 2 tock with гато ,,....- 5297,00 
vial er 1000 per poly bag. Compare eur pricesit T. Азон КТ-4301-9......... 9 Hoek data racorder..,.,.- 5329,00 
in Black, Red, Yellow and Green, Siate cofor desired, Operators and maintenance manvalsfseld separately опіу2520 


PRESTRIPPED WIRE WRAP WIRE 


Length Price per tube of 100 Price per bag of 1000 

» 51.4 мүд) 51i,84 Да DATA BOOKS BY MATIONAL SEMICONDUCTOR 

a 51.60 heavens, 22.80 08-21 DIGITAL, Covers TTL, DTL, Tri-State, atc....... 53.95 
. .80 Pas - ii - - a 

> КЕТКЕСІН! 517-80 [*#гЗОВК ө! EINEAR, Covers amplifier, pre-omps, op-omps... $4.24 


LINEAR APPLICATIONS VOLUME |. Dozens of 
application notes end technical briefs covering the 

wie of op-omps, regulators, phose locked loopy and 
пийіз атр, аак eee en seen mmm „+. 53.25 
LINEAR APPLICATIONS VOLUME II, Toker up where 
Volume | left yau--Al the late lineor devices. 


Dealer Inquiry Invited 
ROLLS GF WIRE SAME AS ABOVE 120 да, KY MAR) 
100ft Roll in poly bag...$3.43 ТО Rolls, mixad,...$24,00 


VHRE WRAP EC. SOCKETS, 3 LEVEL GOLD 
14 ріп 38c ea, 10 for 53,40 hé pin 426 eo, 10 for 53,90 


PROFFESSIONAL LOGIC SYMBOL TEMPLATE 
MIL-STD Hüá-B (Hall Size]. eure eee 83 23 


.... Fa: Signal Diode Along with Vol | you have o greal source al opp- 
абу VR mA If, Revorsm recovery time is less than lication data gn the most widely vind devices us well 
' 20 nS at 10фтА forward! 6 pi cop. Some size os as new types just аррвіпд..................... Sd. 25 
IN?14, ТАТАВ. a и CMOS Gates, Flip Flops, registers, еїс...,,,,,$ 1,00 
^ VOLTAGE REGULATORS, А musi for anyone making 
NV TO-5 Heat Sink, THERMALLOY 22118 2-pieca black a power supply. Complete theory including transforme 
HIGH CURRENT STUD DIODE enndized far moaimum heat dissipation, Н®2211В. 5/51 ers, filters, neat ed I-II PE 53.00 
t 1 E . iade, Id Геза, ‚1 . MEMORY. Info on $ ond Bipolar memories, RAMS 
02121 200v, 254............22.4.22... самға Щ аман зыл 200, 1 A iode, eel da Иа. PROMS, PROMS ond decoder/encaders л, уу, $3.95 
D2135 400%, 254. 51.00 cose. Gold platud. ........................ 51,00 INTERFACE. Covers peripheral drivers, bevel Irons= 
37138 800У, 25А. 31.55 laters, line driver/receivers, mamory and clock drivers, 
3289 200v, М0бА................................. $5.85 sense amps, display driver and opto-couplen..... 53.95 
NEY OOK FROM NATIONAL SPECIAL FUNCTIONS DATA BOOK, — Contains da- 
Contrnet Cancellation Specials..... All Full Spec, MEW?! MOS 151. Giont dale book filled with spec and opps tolled information for specifying and applying special 
SM7F490......5 ce £N3734.....38c 2N3773 81.73 оп larac scale. MOS circuits from Манепа! Semiconductor amplifiers, buffers, clock drivers, analog switches and 
LM32OP-I2,.. 51,29 2M3851..... 756 МЛ. 5/8 Cemparrian. Pries includes shipping in U.S, ату... $4.25 D/A-A/D converter products. "D . $3.25 
INS5231A.... 25c IN3572..... 906 2m4403,.5/51 олыне 11.5., add postage for 2 lbs. AUDIO HANDBOOK Contains detailed discussions, 
\м52253..... He G.E.D43C3 42 2М1557,.51.39 including complete design particulors, covering many 
JAM im edip. 3751 ыру, damp Epoxy Bridge. ....... 79c  МСмаз?! Full ASCH Chorocter Generator, ,,.... 59-73 areas of oudio with rool world design mxamples,,, $3.25 


We pay suríaen shipping on all orders aver 510 LIS, $15 Foreign in US funds, 
t RI - te k Inc Please odd extra for First closs ex oir mail, Excess will be refunded, Orders 
, " unde: $10, add 81 handling. Please add 50: insurance. Master charge ond 
6522 NORTH 4386 avenue, Bank America cords welcome, [520 minimum), Telaphnne orders moy be placed 
glendale, ARIZONA 89301 10AM но 5-30PM daily, Mon thre Fei, Call 602-931-4528. Check rander 
phone eo - 921-6949 service cord ar send stemp fer our laten Flyers packed with naw and surplus 
elactranic components. 


Reader Service 


То get further information on the products advertised in BYTE, fill out the reader 
service card with your name and address. Then circle the appropriate numbers for the 
advertisers you select from this list. Add a 9 cant stamp to the card, then drop it in the 
mail, Not only do you gain information, but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you а bigger BYTE. 


Reader Reader 

Service Page Service Page 
Number Number Number Number 
232 Abbott Computer Co 147 7B Digital Group 19 

75 Advanced Microcomputer Products 165 210 MW Dunton 157 

168  Aldelco 161 170 ECDCIII 

242 RAN UE Me 79 Economy Co 45 

ndéerson Jacobson 211 Е my Т inals 150 
225 Bay Area Time Share 147 247 Ere ү Mode 
4 BITS Inc 129, 130, 131, 147, 148, 155 torpe 

148 Bits and Bytes 151 47 Electronic Control Technology 159 24 
217 BPIE7 254 Electronic Discount Sales 159 
227 Byte Shop East inc 151 241  Expandor 151 

126 Cheap Inc 151 248 Franklin Electronics 45 

127  Comptek 160 9  Godbout 167, 168 

38  Compucalor 14, 15 * HAL Communications 125 
140 Computalker 157 67 JEEE 115 

161 Computer Corner 151 12 IMSAJ 13, 48 

(e ышы Electronics 155 60 Interface Age 106 

ETRALETOGERE ESTO UE 204 Internationa! Data Systems 128 

244 Computer Kits 104 15 James 169, 170 


176 Computer Mart of NH 157 

83 Computer Mart of NY, LI 152 
156 Computer Place 157 
141 Computer Room 114 


208 Computer Shack 97 * MACC 149 
246 Computer Shoppe {МҮ} 157 124 McGraw-Hill 25 
203 Computer Systems 157 18  Meshna 171 
138 Computer Warehouse 166 242  Micramation 110 
6 Continental Specialties 73 r 4 
b à 196 Micronics 161 
202 CAC Engineering 117 А 
87 C ive C ing 139 77  Micro-Term 69 
анус OP LG 188  Microware 154 
41  Cromemco 1, 2 У 
174 Microtex 161 
178 Cybercom 7 ә : 
185  DAJEN Electronics 157 249 Microtronics 161 
Aa LC 119 — Midwestern Scientific Inst 83 


158 Lilliaute 158 


223  Datasearch 150 


208 Logic Design Inc 161 
* Condon Conference 142 


EY TEs Ongoing Monitor Box 


On BOMB Card, 


Article No. 


= OD oO M NA һә 
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ARTICLE 


Lau: A Catalog of Liberating Home Computer Concepts 
Wimble: Artificial Intelligence, Ап Evolutionary Idea: Part 1 
Wozniak: The Apple-tl 

Ciarcia: Come Upstairs and Be Respectable 

Carr: Interfacing with an Analog World—Part 1 

Linker: What's in a Floating Point Package? 

Brehm: Using a Keyboard ROM 

Emmerichs: Implementing the Tiny Assemblar 

McNatt: A Guide to Baudot Machines: Part 2 
Chapman: All This Just to Print a Quotation Mark? 
Krystosak-MeCarty : 8080 Programming Notes 


176 


PAGE 


132 
136 
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Service Page 
Number Number 
57 Mikos 172 


112  Miniterm 105, 107, 109, 111 
21 MITS CIV 
62 Morrow 164 
250 Mountain Hardware 161 
71 mpi 188 
171 Mullen 158 
* NCC 134, 135 
155 North Star Computers 116 
40 Оһо Scientific inst 47 
147 OK Tool 8, 121 
64 Oliver Audio Eng 163 
1988 Omni 156 
83 Parasitic Eng 127, 156 
^ PCC 7? 140 
*  PerCom Data 12, 143 
194 Peripheral Vision 61 
* Personal Computing Expo 141 
* Polymorphic Systems 11 
213 Prime Radix 31 
Processor Technology 5, 16, 21, 27 
1767 Quay 112, 113 
251  Qubed? 163 
177 Resco 150 
219 AHS Marketing 118, 119 
201 Riverside Electronic 153 
234 НБолипФга Cybernetics 163 
226  Sceibi 23 
* Scientific Research 36, 37 
27 80 Sales 173 
236 Seals 29 
189 Smoke Signal Broadcasting 108 
59 Solid State Sales 174 
29 Southwest Tech Cll 
164 Sunny Computer Stores 163 
96  Synchro-Sound Enterprises 74, 75 
205  Seerlip 163 
121 Tarbell Electronics 154 
82 Technical Design Labs 33 
136 Technical Systems Consul 133 
186  Technico ББ 
32  Tri-Tek 175 
228 VAMP Ine 163 
137 Vector Graphic B, 122, 123 
154 Worldwide Electronics 145 
222 Xybek 152 
220  Ximedia 71 


* Reader service inquiries not solicited. 
Correspond directly with company. 


Bombed... 


The results of the BOMB tabulation for 
ihe month of January have now been 
prepared by Greg Spitzfaden. First prize 
winner in the contest was Dr Kenneth B 
Welles, for his article "Build This Economy 
Floppy Disk Interface," Second place 
winner was "The Digital Cassette Subsystem, 
Part 1" by Ira Rampil and Jack Breimier. 
First place winner Welles receives a $100 
bonus check, and second place winners 
Rampil and Breimier receive a bonus of 
$50.89 


Tha QE) ph-69 Расло displey pestttzor displovi graphies int 


Багасы Baraat "== 120 aifferent 9 а 12, petvet- 
Gefinadle det natrin chareeters, diiyluvid os 20 or 40 
Котев af 18 to 120 characters per Vins, ali слан 
іт Fea! зы: 


"сєрр%ови,1 9 


Dag Eacaat “++ spit pattern sith a 110 1 160 revere 
digplav, Фасл дечого Individually pettobla. 
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Micromind is an incredibly flexible, 
complete and expandable, hardware/ 
software, general purpose computer 
system. You won't outgrow it. 

Hardware Includes an 80 key, software- 
definable keyboard, I/O interface board, 
6500A-series microprocessor (powerful 
enough for advanced computing), a high- 
detail graphics and character display 
processor, power supply, rf modulator, 
and connections for up to 4 tape recorders 
plus TV or monitor, Àn interconnect bus 


powerful assembler, a debugger, a file 
system, graphic routines, and peripheral 
handlers. We also include dynamic graphic 
games: Animated Spacewar and Life. 
ECD's standard Micromind uM-65 
supplies 8K bytes of memory. Additional 


permits 15 additional microprocessors, 
parallel processing and vastly increased 
computing power. 

System software—including ECD's own 
notsoBASIC high level language, on 
advanced error-correcting tape cassettes 
— provides a word processing editor, a 


gre nm n Hn пи жи ORE TNT, чариш жы ip шы дин "t" ар 
i Name 
| Address 
i City/State Zip 
l O Fantastic! Check enclosed: $987.54. Shipping paid by ECD 
§ O ВапКАгпегїсага Г] Master Charge Mass. Resident add 5% Sales Тах 
- # Expiration Date 
; Signature 
D Send me your brochure. 


Actual unretouched photographs. 


32K byte expansion boards and a mapping 
option aive Micromind expandable access 
to 64 Megabytes. Utilizing software 
controlled I/O channels, Micrornind's 
advanced encoding techniques load data 
from ordinary tape recorders at 3200 

bits per second. 

Micromind comes to you ready-to-use, 
factory assembled and fully tested. Among 
microcomputers, it has the largest memory 
capacity and the fastest storage. You're 
looking at the work of the finest display 
processor on the market. You won't find a 
microcomputer with a more powerful CPG. 

You won't find a computer with a 
more flexible keyboard. You won't 
find anything to 
touch it at 
$987.54. 


So, quit the kluge scene and key into 
Micromind. You'll be a main frame per- 
former, with all the comforts of home. 
We're not fooling...this is the cat's д! 


ECD CORP. 
196 Broadway, Cambridge, Mass. 02139 


(617) 661-4400 е CD 
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It Comes Naturally With 
The Altair" 88006 


The Altair 8800b from MITS: the second gen- 
eration design of the microcomputer that 
started i! all. The mainframe that has the abill- 
ities everyone is demanding from microcom- 
pulers today: 


Expand-ability: 

The Ator 8800b power supply and one- 
piece, 18-slot motherboard allow efficient 
and easy expandability for memory and I/O 
options. All Altoir PC boards ore designed to 
give you maximum capability/lowest power 
usoge possible per board. This means that 
lor each slo! used you get more features and 
require less power, than with any of the "oft- 
brand" Altair-bus-compatible boords 


Whether you buy ап entire system up front or 
choose to expand gradually, i's easy to get 
the configuration you need: with the com- 
plete family of Altair peripheral equipment, 
Including 

floppy disk, line 3 
printer, audio и 
cassette record 

Interface, A/D 

converter, , 5. 
PROM program 

тег. serial ond 

parallel !'О boards. 


17% 


choice ol four dilterent memory boards ond 
many others 


Reli-abllity: 


The unique design leotures of the Altoir 
88005. which have set the standard tor the 
microcomputer industry, make it the most 
reliable unit of its kind The Altair 100-pin bus, 
the now-standard design used by many imi- 
lators, has been "standord" all along at MITS 
The unique Front Panel interlace Boord on 
the Altair 88000 isolates and filters tron! panel 
noise before 1 can be transmitted to the bus 
The all-new CPU board utilizes the 8080A 
microprocessor, Intel 8224 clock generator 
and 8216 bus drivers 


Flex-ability: 


Meeting the diversified demonds of an ever- 
Increasing microprocessor топке! requires 
llexibility not just hardware flexibility but 
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software flexibility as well MITS software, 
including the innovative Altar BASIC ton- 
guage. ойоуу5 the full potential of the Allair 
8800b computer to be realized. 

8K AUAIR BASIC has facilities for voroble 
length strings with LEFTS, RIGHTS, and MIDS 
functions, a concatenation operator, and 
VAL AND STRS functions to convert between 
strings and numbers 


Extended AUAIR BASIC allows integer. single 
and double precision variables. outomatic 
hne numbering ond renumbering. user- 
detined string functions, PRINT USING for tor- 
matted oulput ond o powertu! EDIT com- 
mand for editing program files during or after 
entry Extended slatements and commands 
include IF THEN ELSE, UST ond DELETE 
program lines, SWAP variables and осе On 
and О lor debugging 


Disk ALTAIR BASIC has ail the (eatures о! 
Extended BASIC with the additional capo- 
bility to maintain sequential and random 
access disk files Utilities are provided tor 
formatting disks and printing directories 


In all versions of ALTAIR BASIC you get the 
ease ond efficiency of BASIC for Ihe solution 
of real world problems 

Package Il, an assembly language develop: 
ment system for the Айо 8800b, includes 
syslem monitor. text editor, assembler and 
debug 


4! Afford-ability: 

1-4 Prices for ihe Aton 8800b stor ot 
$840 00 tor o kil ond $100.00 lor an 
assembled unit (all documentation 
included) 

For о complete listing of prices on 
ашы all Altair products ond о (ее bro- 
chure. contact 


MITS, Inc 

2450 Alamo 5 E 
Albuquerque. N. M. 87106 
(505) 243-7824 
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NOTE: Altair is a trademark of MITS, Inc 


